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{LLUSTRATED: BOEING STRATOCRUISER 


Sperry Gyrosyn Compass 


Model C-1, now in production. 
Rotating Dial Type illustrated — 
available also with Pointer Indicator. 





Thousands of hours of trouble-free service 
given by Sperry Compass on airline runs. 


@ The outstanding accuracy and de- 
pendability of the Gyrosyn Compass 
has been proved by airlines accumu- 
lating records of 2500 hours and more 
without maintenance of any kind. 
The Gyrosyn Compass gives accu- 
rate magnetic headings, requires no 
resetting and provides stable direc- 
tional indications under all flight 
conditions. The more reliable perform- 


—_— 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK 


ance of this compass recommends 
it as a replacement for the conven- 
tional Directional Gyro—and, as such, 
it is now accepted by the CAA. 

The Gyrosyn is, in fact, a Direc 
tional Gyro Synchronized with the 
earth’s magnetic field by means of a 
flux valve which can be mounted in 
the wing tip. The flux valve is small, 
light (1 lb.), easy to install, and has 
no rotating parts. 

For further details, write our Aero- 
nautical Department. 


@® Sperry Gyroscope Company, Ine. 


¢ + DIVISION OF THE SPERRY CORPORATION 


LOS ANGELES + SAN FRANCISCO *« NEW ORLEANS » HONOLULU « CLEVELAND « SEATTLE 
GYROSCOPICS + ELECTRONICS + RADAR » AUTOMATIC COMPUTATION * SERVQ-MECHANISMS 
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Presenting Another Series 


Of AVIATION Jet Propulsion "Firsts" 


Continuing our program on aircraft gas 
turbine power plants, we’re proud to 
give AVIATION readers another series of 
firsts. Maj. Rudolph C. Schulte, who did 
the outstanding Design Analysis of the 
GE I-16 in our January issue, comes 
back this month with a complete study of 
the BMW-003 (page 55), giving not only 
the design and structural details, but op- 
erational data and the experimental 
background, as well. Another (page 69) 
is by J. S. Alford of General Electric, 
who opens a new field of discussion with 
his analysis of the problems facing the 
aireraft and power plant designers in 
connection with the ducting problems 
they both face. And still another (page 
81) is by C. E. Wilderman, who shows 
the methods developed to produce high 
alloy turbine blades with new highs in 
accuracy and smooth finish. 


Midge Winters, besides proving that not all 
the glamor belongs to the airline stewardesses, 
is also pleasant proof that beauty and brains 

sometimes go together. Evidence of this 
latter point comes from the topflight job she 
recently did in Los Angeles—handling all 
publicity and advertising in a campaign that 
got that city's shy voters to go to the polls 
ond say—by a five-to-one majority—that they 
should and would spend $12,500,000 on an air- 
port improvement program. Beginning on page 
38, Miss Winters gives all the details of the 
entire program, providing a blueprint which 
can be used again and again by forward look- 
!ng citizens who want to keep their communities 
Qn the fast-growing airmap. 
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Ever been sued for damages because a 


nearby farmer’s cows gave out with sour. 


milk, or his chickens gave out with noth- 
ing but cackles? It’s happened more 
than once, and will probably happen too 
often in the future—meaning a sock in 
the airport operator’s pocketbook, unless 
he takes steps to protect himself from 
good sized losses. Robert F. Carroll out- 
lines (page 45) just what can and should 
be done to avoid needless time and profit 
losses. 


Also of more than average importance 
to airport operators is the second part of 
Charles Parker’s new series (page 46). 
This month he goes into organizational 
methods and records to show that “Sys- 
tem Saves $$$ at the Airport”—not only 
for new operations, but for many that 
have been established a long .time. 





















V. C. Rasmussen, director of the Aviation 
Institute of Professional Sales Training, who 
presents an article (page 44) of vital import- 
ance to everyone interested in more wide- 
spread distribution of aircraft. In this special 
feature, he shows how specialized sales training 
is needed—now—not only to make sure that 
the industry as a whole will be able to com- 
pete for the consumer's dollar, but to make cer- 
tain that an individual manufacturer or dis- 
tributor can maintain his competitive position 
within the industry. 





25 Yr. Ago (1921)—British develop 
airship mooring mast. ... Army de- 
signs night observation plane USXB1- 
A, using Wright Model H engine, to 
fly to 22,500 ft. altitude... . Wright 
Field, Dayton, Ohio turned into en- 
gine experimental station by Army. 
. . - British Royal Aero Club installs 
planes for hire to members. . . 
Eighty-eight aircraft operating com- 
panies in U. S. and Canada flew 
3,136,550 mi. in year. ... San Fran- 
cisco stages air meet, with 25 planes 
participating. . . . Airmail travels 
coast-to-coast in 33 hr. 20 min... . 
Navy starts bombing experiments 
with radio-controlled battleship Jowa. 
. . - Handley Page London-Paris air 
service discontinued due to French 
competition. .. . Lt. Wm. D: Coney 
flies DH-4 in first one-stop trans- 
continental flight—2,079 mi. in 22 hr. 
30 min. flying time. 


15 Yr. Ago (1931)—American com- 
mercial airlines flew 100,000,000 pas- 
senger-miles last year, and record of 
26 fatalities was six times better than 
rate for European commercial avia- 





Down the Years in AVIATION'S Log 


tion. ... War Department signs con- 
tracts for $1,190,000 in new aireraft. 
. . . Loening builds Warner-engined 
flying boat designed to base on sub- 
marines. . . . Goodyear-Zeppelin de- 
velops special self-propelled dirigible 
mast. ... PAA euts passenger fares 
42%. . . . TWA quotes new trans- 
continental air express rates—$1.50 
per lb. and $1 per lb. over 100 lb... . 
Licensed pilots now total 15,280 and 
mechanics 8,993. 


10 Yr. Ago (1936)—UAL orders ten 
21-passenger DC-3 transports. ... 
Air Corps completes winter combat 
tests in New England. . . . Carriers 
accompany fleet in Pacific maneuvers. 
. . . Fairchild 10-place Clipper am- 
phibians delivered to PAA for river 
service in Brazil and China... . Lake 
Erie College for Women buys Taylor 
Cub and starts flight instruction and 
ground school. . . . South Carolina 
State Aeronautical Commission de- 
cides to buy plane for departmental 
business. Brig. Gen. “Billy” 
Mitchell, separate Air Force cham- 
pion, dies of heart trouble. 
























































An Angle of Attack Indicator has emerged from an intensive Kollsman develop- 


ment and flight research program with promise of considerable usefulness to the industry. Because of the close 


relationship that angle of attack bears to aerodynamic efficiency of the aircraft, this indicator offers interesting 
possibilities in its application both to long range fuel saving problems and to the indication of safe flight speeds 
of the aircraft. In the Kollsman system the position of a freely moving vane operating in the airstream is remotely 
indicated on the pilot’s instrument panel, giving constant indication of the angle at which the main airfoil is 
striking the airstream. Reference markers on the dial may be set at pre-determined positions in the manner shown 
in the illustration to designate the stall point and also the most efficient angle of attack. Provision for a visual or 


audible stall warning signal is included. The unit also may be used as a yawmeter. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 
3 QUARE 7) COMPANY 
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BISS AIRCRAFT SERVICE EQUIPMENT 


A LINE THAT HAS GROUNDED 
high lying shop cow! 


In these postwar years, your shop operating costs must be 
held down if your profits are going to climb. You can count 
on DeVilbiss Service Equipment to work with you on that. 


On the many cleaning operations in servicing, DeVilbiss 
Equipment can save working time and cut job costs. DeVilbiss 
Guns quickly clean engines, instruments, wiring and other 
hard-to-reach areas—blow out fuel lines—speed evaporation 
and drying—thoroughly degrease engine and other parts 
in a few seconds. 


You'll find other DeVilbiss products can help you reduce 
costs in compressing air, in getting longer service from hose 
and connections, in improving shop working conditions by 

exhausting dust, fumes, smoke — and 
in all coating and painting operations. 
They can make a big difference in the 
speed and quality of workmanship, too. 


This DeVilbiss Equipment has been 
helpful to airéraft service men for years. | 
_Ask-your DeVilbiss aviation equipment 
distributor how it can help you. 


THE :DEVILBISS COMPANY ¢ TOLEDO 1, OHIO 
Canadian Plants WINDSOR, ONTARIO 


DeVilbiss Guns save time and assure a 
better job in cleaning aircraft engines. 


AY 
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The superb Silvaires you've been waiting 
for are rolling off the line NOW! With 
their natural flair for the air, they are all 
you've hoped for—and more. Advanced 
in style and aerodynamic design, the Sil- 
vaire is precisely balanced, always stable in 
flight—yet responds instantly to finger- 
tip control. High airspeed per H.P. gives 
minimum cost of operation per ground 
mile as you quickly roll the miles behind 
you On Cross-country jumps... . yet 


BY LUSCOMBE 


FLAIR FOR THE AIR 


with its low landing speed you can set 
your Silvaire down in the shortest landing 
fields. Safety tested and. provéd for more 
than 12 years, the: rugged, all-metal struc- 
ture and the SAFETY ZONE. cabin of 
the Silvaire make it the ideal personal 
plane for business, for pleasure, for family 
flying. High wings give unlimited visi- 
bility when and where it is needed. Yes, if 
you can drive a car, you can fly a Silvaire! 
See it today—order now for early delivery! 


DALLAS, TEXAS 





First in ALL-METAL Personal Planes 








LUSCOMBE AIRPLANE CORPORATION 


Ventilating air fan for ground 
operation and recirculation in 


flight. Removable in aS 
when no ground heat required. 


Combustion air fan inlet 


connection. a 


Combustion air fan. 
internal wising assembly 


terminal panel. ——~~——» 


Current supply and cabinstat_ ——~" 
connection. 


Switch panel. — 


Spark ignition assembly. —~ 


Fuel control compartment. 


Electronic damper actuator. 


—» 


Ventilating air mixing dampers. ____ 


Ventilating air tempering 
plenum. 


ae ee 
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Ventilating ram air inlet 


_—— connection. 


~“~————— Ventilating air inlet plenum. 


a n 
—— Heater exhaust gas connection. 


“~~ Unheated ventilating air by- 
pass duct. 
Be ae ee eh 


| ~— Janitrol Aircraft Heater. 
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Heated air temperature 
control. 


Heated ai tant 250°F. 
a eate fel iam telah iceia! 
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THE COMPLETE HEATING PACKAGE AIRLINES ASKED FOR! 


“es aircraft heating achievement is important to you no matter 
what type of plane you operate or build. For it shows what can 
be done in developing a combustion type heating system to meet 
the specific, exacting requirements of leading airline operators. 


Here are a few of the many advantages of the new Janitrol heating 
ackage designed for installation in DC-3s or C-47s converted to 
C-3s. The package includes an 8” diameter No. 100 Janitrol heater 

designed for low air pressure drop. The heater capacity modulates 
according tothe plane speed and heat requirements, with a maximum 
Btu output of approximately 125,000 per hour. 


LIGHT WEIGHT— Total weight, including the aluminum alloy housing, 
controls, and blower for ground operations, is slightly under 100 
pounds...a saving of approximately 50 pounds over previous DC-3 
systems. In summer, with recirculating fan detached, 23 pounds 
more may be saved. Compactness of the complete unit (12”x15”x 
49”) allows for connection to existing DC-3 duct work and easy 
installation in the baggage compartment. Controls and parts are 
accessible for quick inspection. 


POSITIVE IGNITION—Reliable independent spark ignition is pro- 
vided in 24 volt D.C. as standard. However, 12 volt equipment can 
be supplied. Ignition system is radio interference free. 


ECONOMY OF OPERATION—Air loaded fuel pressure regulator, a 
— Janitrol feature proven by many thousands of hours use in 
-54E airplanes, maintains clean efficient combustion over the range 
of speeds and altitudes at which DC-3s opérate. A thousand hours 
continuous heater operation without service is not unusual. 


HEATER PACKAGE 


INTAKE $ PFO 


Janitro! Heater 
Package is con- 
nected to existing 
HOT AIR TO CABIN. DC-3 duct work. 
HOT AIR TQ COCKPIT 


DEPENDABLE HEATING COMFORT—Sensitive Cabinstat automatically 
controls cabin air temperature regardless of external weather condi- 
tions. On the ground, air for combustion and ventilation is provided 
by blowers. In the summer months, ventilation alone, without heat, 
may be used if desired on the ground. Or the blowers may be re- 
moved to save further weight. The ventilating blower may be oper- 
ated in flight, thereby providing recirculation and assuring adequate 
heat during unusually severe cold weather. System is designed to be 
operated by, the stewardess or other non-technical personnel. 


SAFETY—Thermal limit switches shut off heater in case of overheat 
condition. Firewarning and extinguishing systems are also incof- 
porated in the Janitrol heater package. 


If you have heating problems in your aircraft, Surface Combus- 
tion can solve them as effectively as those for the DC-3 were solved. 
Write for further information on this complete heating package, of 
for any help with heating problems of your own. 
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If you use J Blocks and a square to check cam rises. A 





VINCO Cam Rise Gage with the VINCO Optical Master Closeup of the VINCO CAM 
Inspection Dividing Head accurately checked 68 stations RISE GAGE showing the in- 
on a precision cam (see next page) in less than one hour; strument in position for checking 
the other method required eight hours. SEVEN HOURS a cam. Note sturdy construction— 
saved by the VINCO Cam Rise Gage, and the longer simplicity of operating principle. 


method only proved the VINCO method accurate in : ae Meee erg | 
every detail. : 
One instance out of many, but enough to demonstrate 
the important role a rapid, accurate inspection con- 
trol has in speeding up precision production. 
No one can afford to throttle tomorrow's 
production by slow, obsolete inspection /£ 
controls. Take an inventory of present / 
inspection equipment and use VINCO’s /— 
specialized knowledge and skill to aid 
in this survey. Do this before inade- 
quate and cumbersome checking 
methods slow production, boost the 
rejection rate and raise production costs. 

















MILLIONTHS OF AN INCH FOR SALE BY VINCO 


REG. | 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢* Optical Master Inspection Dividing Head * Involute Checker »* 
Angle Tangent to Radius Dresser ¢ Index Plates ¢* Precision Vises * Sine Bars °* Straight-side Spline, Serration 
Spline, Involute Spline and Helical Spline Plug and Ring Gages * Plain Cylindrical Plug and Ring Gages * Thread 
Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears * Munition Gages °* Propeller Shaft and 
Hub Gages «¢ Built-up and Special Gages * Gear Rolling Inspection Fixtures * ‘Indexing Fixtures * Hydraulic 
Power Control, Utilization and Distribution Units * Engineering, Design and Development * Precision Production Parts. 
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A close estimate of 
the over-all size of 
these cams is easily 
obtained by com- 
paring them with 
the 6” scale in the 
photograph. 
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Investigate this Important Vinco 
Service—Precision Production of 
Small Parts 


No one is better equipped to produce pre- 
tision parts on a production basis than 

NCO. 

Modern machinery, highly specialized 
ingineering knowledge, and craftsmen 
thoroughly schooled on close limit 
operations, all combine fo produce these 
parts on schedule, in desired quantity and 
exactly as specified. Investigate this sure 
way to lower production costs. Call your 
VINCO Sales Engineer or see us personally 
for more detailed information. 





RIVER, BRASSIE, SPOON . . . or perhaps even a “‘5” iron, 
you choose your club according to the shot you wish 
to make. 

Today it’s much the same with aluminum: You choose 
the alloy, temper and form best suited to each specific job. 

For example, to manufacturers of certain products, high 
unit-strength is a vital factor. To others, lightness may be 
even more important. Still others may require superior 
adaptability to forming or corrosion-resistance; or a com- 
bination of qualities. 

Use of the right aluminum alloy means a better, more 
serviceable product at lower cost. Reynolds will help you 
specify it. 

Consider Aluminum ... Consult Reynolds 


Whatever your interest, Reynolds technicians are ready to 
cooperate with your engineers. Offices in principal cities. 
Phone nearest office or write Reynolds Metals Company, 
Aluminum Division, 2536 So. Third St., Louisville 1, Ky. 


Clubs and bag, courtesy 
A. G. Spalding & Brothers, Inc. 





TEE? 


WHAT ALLOY? WHAT TEMPER? 
WHAT FORM FOR THE JOB? 











Match the alloy to the job, obtaining the temper needed 
in the form best adapted to your production. Result: a 

















better product at lower cost. 
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Push-button defrosting for planes 


XK 80-MILE WIND, roaring through the 
B. F. Goodrich refrigerated wind 
tunnel, created the Jack Frost effect on 
the propeller model above. 


The exaggerated ice flower on the hub 
isn’t as serious as it looks; but fingers of 
ice, creeping up the blades, were a big 
worry to pilots for years. For in flight, ice 
on the blades means loss of power, bad 
balance, and excessive vibration. 


To a pilot, the smaller picture looks a 
lot better. It’s a propeller equipped with 
anew B. F. Goodrich development called 
an electrically heated propeller shoe. It’s 
Shown here being tested (the wires are 
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part of the testing equipment; they are 
not on the blade in flight). 


With these shoes on his propeller 
blades, a pilot can defrost them as simply 
as a housewife defrosts a refrigerator . . : 


. and lots quicker. The pilot just touches a 


switch and electric current begins to gen- 
erate heat in the shoe, which melts off ice. 


B. F. Goodrich equipment protects 
many other parts of the airplane from icea 
Best known are the De-Icers, which crack 
ice off as it forms on wings and tails, keep- 
ing these surfaces clean and smooth for 
safer flying. De-Icers were developed and" 
are made exclusively by B. F. Goodrich. 


Years of ice-fighting experience are back 
of this equipment. It means a safer, 
more comfortable flight if you fly today 
or when you fly tomorrow. The B. F. 
Goodrich Company, Aeronautical Division, 
Akron, Ohio. 


Steyway 1 ftiglway 
B.E Goodrich 
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Common Benge Assembly 


Liginccring 


ie CERTAINLY sound common sense to save 
any assembly time which does not add to 
your product or your profits. The way the 
I. T. E. Circuit Breaker Company of Phila- 
delphia saved it ... in assembling switchboards 
and circuit breakers. They used P-K Self-tap- 
ping Screws everywhere possible, in many 
kinds of materials. The minutes saved by elimi- 
nating individual tapping operations are mul- 
tiplied many thousands of times in assembling 
this kind of apparatus. That rates as common 
sense assembly engineering! 

You don’t know . . . we don’t know... 
whether or not P-K Screws would save you 
money on your assembly job. But we do know 
that in 7. out of 10 jobs submitted to us, P-K 
Screws do the job better, for less. Why not find 
out if your job is one of the lucky seven? 


Let a P-K Assembly Engineer prove it 


The way one manufacturer makes fastenings 
with P-K Self-tapping Screws illustrates only a 
small part of the advantages of these unique 
fastenings. Maybe your product needs some of 
the many other advantages of P-K Screws. 
With the help of a P-K Assembly Engineer 
you can find out... either by his calling on 
you, or your mailing in assembly details... 
both without obligation. Parker-Kalon Corp., 
208 Varick St., New York 14, N. Y. 


Sold Only Through Accredited Distributors 
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“Z" HEAD 


PARKER-KALON 


A FASTENING FOR EVERY METAL AND PLASTIC ASSEMBLY 


























/ 
4 

































The P-K Type ‘‘F’’ 
Self-tapping Screw is 
used for a multitude of 
fastenings ... for wire 
cleats, insulation, 
switch covers, name 
and calibration plates, 
and even functions as 
terminals in these 
I. T. E. switchboards 
and circuit breakers. It 
cuts a clean, snug fit- 
ting thread as it is 
driven, and makes se- 
cure fastenings in such 
materials as the slate, 
ebony asbestos, and 
bakelite used in these 
switchboards. 





SELF-TAPPING SCREWS 
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Why you and your money will both 


GO FARTHER in a CESSNA 








All-Metal structure, fuselage 
and control surfaces...un- 
affected by either damp or dry 
climates ... mean longer life, last- 
ing, streamlined beauty, lowest 
possible maintenance cost. A 
feature of both the Cessna 120 
and the Cessna 140. 


The Patented Cessna Safety 
Landing Gear, with no moving 
parts to rattle, oil or service, 
offers minimum drag. It's a 
rugged gear that actually com- 
bats ground-looping tendencies 
and smooths out rough landings 
with its built-in cushion action, 


The Sun-Proof Plexiglas Wind- 


. Shield is beautifully formed 


even to the Plexiglas fillet be- 
tween the fuselage, wing and 
windshield which gives you un- 
usually good visibility and abso- 
lute insurance against fading or 
unsightly discoloration, 














Sealed, Friction-Free Bearings 
throughout the control system, on 
all pulleys, elevator and aileron 
hinges, give you smooth, free 
control action, never too loose 
nor too tight. That again means 
longer life, less wear and main- 
tenance, more for your money. 
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Full-Range Flaps for both - 


angle of glide in landing and 
for quick take-offs from short 
fields are a feature of the 140. 
The flaps can be set in any 
position throughout the entire 
range with the handy manual 


flap control between the seats. 








Only Cessna Gives You All These Features in 
the low priced field. All six on the Cessna 140 at only 
$2995 F. O. B. Wichita, and all but the flaps, starter, 
generator and navigation lights on the Cessna 120 at 
$2495 F. O. B. Wichita. See the first of the new 
Cessnas at your dealer’s.in. March. Later this summer 
Cessna will introduce the 170 and the 190... two big, 
high-performance, safety-engineered, all-metal air- 
planes to complete Cessna’s 1946 line of Fine aircraft. 
CESSNA AIRCRAFT COMPANY, WICHITA, KANSAS 
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Excellent Cross-Country Range 
is assured with 25 gallons of 
gasoline in twin wing tanks. 
Both new models, the 120 and 
the 140, powered with 85 h. p. 
Continental engines, offer tradi- 
tional Cessna speed and per- 
formance for carefree travel. 


CSSla 


THE PILOT'S AIRPLANE 
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Whatever the type of aircraft, or the amount of battery power required, there is an Exide de- 
signed specifically to meet each need. Exide pioneered in the design and construction of storage bat- 
teries for aircraft, and Exide engineering has steadily kept pace with aviation’s increasing needs. 


Aircraft engineers, manufacturers, maintenance men and plane owners have learned through 
long and varied experience that they can always count on their Exides for maximum perform- 
ance per pound of weight and longer battery life. 


Exide Sales and Service stations are conveniently located at strategic points from coast to coast. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


Type 6FHG13 
12 Volts Type 6TS9OF 
AIR TRANSPORT BATTERY 


12 Volts 
Used by leading airlines PERSONAL PLANE BATTERY 
For lights, radio and starting 


Type 12TS9L 


24 Volts 
MILITARY TYPE BATTERY 
For military and reconverted 
Government planes 


Exide 


AIRCRAFT 





LIGHT PERSONAL PLANE BATTERY BATTERIES ADV NS CED TYPE BATTERY 


For ignition and small lighting loads For extra duty 
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. A The magnesium sheet is roll- 
ed to cylindrical form and the 


ie... - seam is madeby forch welding. 


ris 


A TYPICAL AIRPLANE OIL 
TANK MADE OF MAZLO 
4 MAGNESIUM—Several 

joints (not shown) are made 
by helium arc welding. 





SUBSIDIARY oO F 










In magnesium, designers and progwell 
men have a wide selection of joining 
methods available to them. Spot welding is 
easily accomplished on standard aluminum 
welders. Torch welding has been done on a 
production basis for many years, with best 
results obtained by using oxy-acetylene gas 
and AMC-4 welding flux. 

The development of helium arc welding 
for magnesium has greatly increased the 
designers’ latitude with built-up sheet struc- 
tures. This process, by eliminating the need 


MAGNESIUM 





2 
>for flux, permits the use of fillet, lap, edge 


and butt welds. Also, it cuts to a minimum 
the distortion and cracking frequently ex- 
perienced in welded assemblies. 
American Magnesium will gladly share 
its ‘“‘welding’’ know-how gained through 
more than twenty-five years’ experience in 
working with magnesium. For this assist- 
ance write: 
Aluminum Company of America, Sales 
Agent for Mazlo Magnesium Products, 1713 
Gulf Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 





AVIATION, Mareh, 1946 


ALU MIN U M 


CcCOMPAN Y¥ Oo F 


AMERICA 





~ Here Comes Essair! 
Phillips Hatls a Bright New Star 
in Southwest Aviation 


"I WANT to run an airline— 
_and a good one!’ You can’t 
hate a guy who talks like 
that—particularly when the guy 
is a person like Bill Long, president 
of Essair, Inc. 


Essair, as you probably know by 
now, is the new feeder line “flying 
the range” —Amarillo—Lubbock— 
Abilene—San Angelo—Austin— 
Houston. 


Headed by a group of executives 
whose middle names are Aviation, 
blessed with an unusual pool of 
flying talent, we confidently pre- 
dict that Essair, and Major Bill 
Long, are going to be a mighty im- 
portant factor in the Southwest’s 
postwar aviation picture. 


And nobody’ll be any happier 
than we if they are—because 
Phillips Aviation Gasoline powers 
their ships. If you think a pretty 
good tip-off on a product is the 
kind of companies and people who 
use it, we’re glad to have you know 
Essair is on our side. We’ve earned 
their respect with our products and 
services—we'd like a chance to 
earn yours. If you have a problem 
involving aviation fuel, write to us 
at, Aviation Department, Phillips 
Petroleum Company, Bartlesville, 


Oklahoma. 





Two of the Lockheed Elec- 
tras now “flying the range” 
for Essair, Inc. 


Major Bill Long of Essair, 
who has been identified 
with aviation in all its 
phases since 1917. 
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YOU'LL SHIP IT B.F.B.” 


with Packet-Proved Economy 


More of your freight will be sped *By Flying Boxcar in 
the age of “flying freight” which is now at hand for 
an air-minded nation. 


For Fairchild ingenuity in design and engineering has 
wrapped up in the cargo-carrying “Packet” the essen- 
tials for successful air freight operations—speed, econ- 
omy, low-cost maintenance and operation. 


The “Packet” is the first airplane designed specifically 


to carry cargo. Its low direct operating costs of less 
than 7 cents a ton-mile for a 500-mile trip challenge 
rates for other forms of cargo transportation! 


The 1946 model of this Army Air Force-proved 
freighter incorporates all the latest improvements in de- 
sign and construction. Electrically operated landing gear, 


exhaust heating of wings, tail and fuselage, excellent 
stall characteristics are but a few of its advanced features. 


Carrying up to 9 tons of freight in its unobstructed, 
box-like interior, the ‘Packet’ can be loaded and un- 
loaded with ease through split-tail doors at the rear, 
These open up to the full width of the fuselage. A for- 
ward cargo door permits quick access to “up-front” 
freight, and the horizontal floor, studded with recessed 
tie-down rings, is at convenient truck floor height. 


In the “Packet”, cargo operators and prospective 
cargo operators have a plane ready-made for their pur- 
poses. Like all Fairchild products, it offers “the touch 
of tomorrow in the plane of today.” 


Write for complete details on the “‘Packet” today. 


Fairchild Aireralk 





AVIATION, March, 1946 


Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 















“Maybe Solar can make it of stainless!” 


Does your problem involve the use of corrosion or heat resistant metals? 





Yes? Then the specialized skills and equipment of Solar 
can be valuable factors in its solution. 
tz Since 1930, Solar has concentrated on the design and fabrication of 
intricate shapes from stainless steel and other high temperature 
alloys. It has developed techniques in forming and 
rare skill in welding its products. Solar’s engineers and 
craftsmen are accustomed to maintaining high standards of quality and to work 


to close tolerances. An inquiry will place their skills at your service. 


tole tt 


SAN DI€6Q 12, CALIFORNEFA ® DES MOINES 5, tOWA 
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When History 
Repeats ltself... 





it won’t take Ulysses: 
years to get home... 
He’ll FLY to Ith 


Quite a boy, this Ulysses, judging from what he *-- 








accomplished in that Trojan affair! But his old- wht. 
fashioned mode of travelling certainly slowed aie —— eee “egg 
him down. i d Cal 

im down. Stopovers to see Circe and Calypso <a S 


(he spent a 7-year “weekend” at Ogygia) made : 
his trip from Troy to Ithaca rather lengthy. 
Today, in a neat little Grumman Widgeon, he’d 






FLY home in a mere matter of hours . . . and 






his good wife Penelope would be much happier 
about the whole thing. 













THE OHIO SEAMLESS TUBE COMPANY <m 
- OSTUO 


w10 


SALES OFFICES: Chicago 6, Illinois, Civic Opera Bidg., 20 North Wacker Dr.; Cleveland 14, Ohio, 1328 
Citizens’ Bldg.; Detroit 2, Michigan, 2857 E. Grand Blvd.; Houston 2, Texas, 927A M & M Bidg.; Los Angeles, 
Calif., Suite 200-170 So. Beverly Drive, Beverly Hills, California; Moline, Illinois, 225 Fifth Avenue Bldg.; 
New York 17, New York, 70 East 45th Street; Philadelphia 9, Pa., 123 S. Broad St.; St. Louis 6, Missouri, Plant and Main Office 
1230 North Main St.; Seattle, Washington, 1911 Smith Tower; Syracuse, New York, 501 Roberts Ave.; Tulsa 

3, Oklahoma, Refining Engine & Equipment Co., 604 Ten E. 4th’St. Bldg. SHELBY, OHIO 
®@ Canadian representative: Railway & Power Engineering Corp., Lid. Hamilton, Montreal, Toronto, Van- 

couver, Windsor and Winnipeg. 





MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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S the draftsman's pencil makes its mark, he issues 

orders, through a remarkable kind of shorthand, 

to the men who must act on his drawings. But only with 

special assistance can human hands shape such precise, 

complex orders as these. No wonder the draftsman 

chooses his instruments with care...he is, in effect, 
taking them into partnership! 


In this sense, Keuffel & Esser Co. drafting equipment 
ond materials have been the draftsman’s poftrers 
for 78 years in creating the peaceful culture and. 
wartime might of America, in making possible our 
concrete dams, steel bridges, aluminum bombers. 


partners in creating 


So universally is this equipment used, it is self- 
evident that every engineering project of any magni- 
tude has been built with the help of K&E. Could 
you wish surer guidance than this in the selection of 
your "drafting partners”? 


Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work 
...and your nerves! With the finger tips of your left .... fastest airplanes 
hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel 


& Esser Co., Hoboken, N. J. *Reg. U. S. Pat. Off. LJ alte XY 
MN" G 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules, Measuring Tapes 
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This is the thirty-second of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME 





“Strong Regional Carriers Are Essential to America’s 


Air Transport System” 


Says Robert F. Six 
President, Continental Air Lines, Inc. 


*¢ | DEDUCED FARES and the expansion of airline routes 

will bring air travel within the reach of millions 

more people. The travel needs of many of these travelers 

will be served by trans-continental carriers performing their 

specialized function of providing service to long-haul and 
coast-to-coast travelers. 

To many, many others the same luxurious air travel will 


be furnished by regional carriers, devoted to providing 
service within natural geographic and commercial areas. 
**These regional carriers, many of which can now main- 
tain their positions only through government subsidy, are 
an integral part of our air transport system. They must be 
given the opportunity of attaining the non-subsidized 
stability essential to a healthy aviation industry.” 





To be realized quickest, aviation’s new ideas and new services 
should first be sold to America’s “‘test-pilot” market—to the 
progress-minded people who are habitually first to buy any change 
for the better in business or in private living—people like the 
million-and-a-quarter families who read TIME. 


TIME-reading men who travel regularly by air take more than 
a million-and-a-half airline trips a year. More than 600,000 
have flown upwards of three billion airline miles—and 
thousands of TIME-reading executives rely on the airways to 
fly their freight across the continent. 


TIME & seh Quidltine 


Time and the aviation industry have virtually grown up together. 
Wherever air-minded people fly, Time flies too—and airline 
patrons vote Time their favorite magazine by wide margins over 
any other ad-bearing magazine they read. 


mE 
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ADVERTISING OFFICES e NEW YORK e¢ CHICAGO e BOSTON 
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HAT clean, sleek, ‘“dressed-up” look desir- 

able in every plane is so easy to achieve with 
Glidair Ren-O-Vite! Just dampen a-rag with 
Ren-O-Vite and rub lightly—the simultaneous 
cleaning and polishing action is truly amazing. 
On pigmented dope, lacquer and synthetic enamel 
surfaces the cloudy film of dead material on top 
quickly disappears. And the solid finish beneath 
takes on a shine without trace of greasiness. 


Ren-O-Vite is a product of Glidden research, 
unsurpassed for-years as an automobile cleaner 
and polish before it was adapted to use on planes. 
Like the famous Glidair aircraft finishes, it repre- 
sents highest quality in its field. 


-For information on the complete line of Glidair 


aircraft products or for expert help on any finish- 
ing problem, write your nearest Glidair Dis- 
tributor listed below or Glidden Headquarters 


THE GLIDDEN COMPANY 


Aviation Sales Headquarters ° 


SNYDER AIRCRAFT CORP......Municipal Airport, Chicago 38, Illinois 
SNYDER AIRCRAFT CORP... .Sullivant Ave. Airport, Columbus 4, Ohio 
SNYDER AIRCRAFT CORP.......1525 Broadway, Denver 2, Colorado 
SNYDER AIRCRAFT CORP.........Municipal Airport, Omaha, Neb. 
SUPPLY DIVISION, INC..............+-eeee0+ RObertson, Missouri 
SUPPLY DIVISION, INC....108 Grand Ave., Oklahoma City, Oklahoma 
SUPPLY DIVISION, INC...229 E. Madison Ave., Memphis, Tennessee 
MAULDIN AIRCRAFT.........ccccccecccecees- Brownsville, Texas 
SERVAIR, INC. .....ccccececseecees City Airport, Detroit, Mich. 
PIEDMONT AVIATION, INC...........+.+++..Winston-Salem, N. C. 


1833 S. Normal Avenue . 
GLIDAIR AIRCRAFT PRODUCTS Distributed by 


Chicago 16, Illinois 


SOUTHWEST AIRMOTIVE COMPANY . eLove Field, Dallas, Texas 
E. W. WIGGINS AIRWAYS, INC., Metropolitan Airport, Norwood,.Mass. 
BEACON AIRMOTIVE EQUIPMENT CO................Le Mars, lowa 
FLIGHT, INC.................Municipal Airport, Cleveland; Ohio 
BUFFALO AERONAUTICAL CORP.....Buftalo Airport, Buffalo, N. Y. 
A. W. WHITAKER ...........5001 N.E. Union Ave., Portland, Oregon 
BERNER-PEASE....ccccccccccees3220 Ne E. 2nd Ave., Miami, Florida 
Ss errr rr re oe... 
SOUTHWEST AIRCRAFT & MOTOR SUPPLY........Fort Worth, Texas 
RICHARDSON AERO SUPPLY.............Vaylor Field, Ocala, Fla. 
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FOUR TYPICAL 
GENEVA-LOC 
MOVEMENTS 


4 POSITION 90° 


x 


5 POSITION 72° 


V 


3 POSITION 45° 


V 


2 POSITION 60° 






PRODUCT OF 


AVIATION, March, 1946 







WVIATION 7 CORPORATION 
© 1946, Bendix Aviation Corp. 







With the motor housing 
serving as a handle it is 
only necessary to lift the 
release lever and rotate 
the actuator, thus rotat- 
ing the output shaft. De- 
tents indicate positions. 


Geneva-Loc ACTUATORS-with positive mechanical positioning — now 
are available with a 9-ounce adapter which permits manual opergtion in the 
event of failure in the electrical system. The adapter can be used wherever the 
installation of Geneva-Loc actuated valves or other devices are accessible in 
event of an emergency. 


An exciusive development of Bendix-Pacific engineers, Geneva-Loc Actuators 
incorporate a geneva-movement cam which rotates the shaft to the exact posi- 
tion, then locks it against movement. This mechanically-controlled positioning 
is completely independent of motor overtravel and all limit switch adjustments, 
brakes, clutches, etc., are eliminated. Geneva-Loc Actuators require no attention. 


In addition to a complete line of Geneva-Loc operated selector valves, shut-off, 
and check valve combinations by Bendix-Pacific, the Geneva-Loc Actuators 
also are available for installation with other valves and controls. Geneva-loc 
operated fuel selector and shut-off valves are now available from the major 
fuel valve manufacturers. 


Pacific Division 


[ee “Bendix Aviation Corporation 


NORTH HOLLYWOOD, CALIF 






EQUIPMENT 


FOR AIRCRAFT 









Titeflex Announces... 


The new FLENIMOLD CON. 
DUIT in cut-away section, 
showing the all-metal flexible 
inner-core, its basket-weave 
wire braid, and its moulded-on, 


special rubber jacket. 
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ae the peacetime improvement on war far 


'’ —< Constructed with an outer, moulded-on jacket of specially compound 
erect : " gubber—FLEXIMOLD ignition assemblies retain TITEFLEX Conduit’s 
| - resistance to temperature extremes. 

: fees efficiency's med peochanicel Lema of the conduit itself has 
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WHEN ADMIRAL BYRD FLEW TO THE NORTH POLE 


WOLF’S HEAD WAS OVER FORTY-SEVEN YEARS OLD. 


In 1926 Admiral Byrd startled the world 
with the first airplane flight over the North 
Pole. At the time of Byrd’s history-making 
flight, Wolf’s Head had completed 47 years 
in the business of refining quality oils. 

Years of refining experience and a wealth 
of research have enabled Wolf’s Head to 
match each step forward in aircraft engine 


development. Today, Wolf’s Head Aviation 


Oil is of such high quality that leading 
aircraft engine manufacturers have speci- 
fied it for critical break-in and test runs. 
Whatever design will be developed for 
planes of the future, Wolf’s Head Aviation 
Oil will keep pace with the ‘‘Pace-Setters 
of Aviation.” 


WOLF’S HEAD OIL REFINING COMPANY, INC; 
OIL CITY, PA., NEW YORK 10, N. Y. 


100% PENNSYLVANIA 


AVIATION OIL 


AVIATION, March, 
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points the way 










Fle 


instrument panels for personal planes 
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Heres why most Airlines 
specify Champion Spark Plugs |. 
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Your choice of Champion Spark Plugs is made easy 











and sure if you follow the judgment and experi- init 


Unshielded 






ence of men who know spark plugs best. Most 





airlines find in Champions indispensable qualities 







of maximum performance and dependability. 


Champion Spark Plug Company, Toledo 1, Ohio. 







RC35S— 
Shielded Type 







INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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RED 
ELASTIC 
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protects 
permanently 


RED ELASTIC COLLAR — denoting an ESNA preduct — is... 


Whar happens when this Red Elastic Collar becomes part 
of a nut? The nut becomes an ESNA Elastic Stop Nut! And 
it provides permanent protection for any detachable or 
adjustable assembly. 

How? 

First, an Elastic Stop Nut locks in position anywhere on 
a bolt or stud. Every bolt can be precisely prestressed to 
carry its full load. Positioning devices can be adjusted with 
precision. Vibration cannot disturb these settings — because 
the Red Elastic Collar eliminates all play between bolt and 
nut threads with its full contact, permanent grip. 

Second, it prevents thread corrosion. Moisture is 
sealed out. Adjustment or removal is easy — any time. 

Third, it prevents thread damage. Full thread con- 


tact in the Red Elastic Collar keeps the metal threads firmly 
seated. Axial play caused by vibration or stress reversal is 
dampened. 

Fourth, it prevents seepage of liquids past bolt threads. 
Permits nut to be used as a sealing device. 

Fifth, it prevents maintenance waste. The Red Elastic 
Collar, which does not injure the bolt or its plating, per- 
mits repeated usage. 

Here’s a challenge: Send us complete details of your 
toughest bolted trouble spot. We'll supply test nuts — FREE, 
in experimental quantities. Or, if you want further informa- 

tion write for literature. Elastic Stop Nut Corporation 
of America, Union, New Jersey. Representatives and 
Agents in principal cities. 


ELASTIC STOP NUIS 


INTERNAL 
WRENCHING 


INSTRUMENT 
ANCHOR & MOUNTING 


4 SPLINE SS CLINCH 


GANG 


CHANNEL ‘S, CAP 


PRODUCTS OF: ELASTIC STOP NUT COBPORBATION OF AMERICA 
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NEW PROBLEMS? 


C=-D has acquired the 
.@ tek! Fi ren 


to help you apply 





ther or not 
laminated plastics are the answer to your many ‘“‘What 
Material?” problems. 


C-D technicians can help you determine 


C-D produced the first commercially available laminated plastic 
sheet in 1911. For over a quarter century C-D technicians have been Se 
helping manufacturers apply laminated plastics to design, performance and 
production problems. The KNOW HOW accumulated in the C-D Laboratories covers both 
World Wars. This valuable store of knowledge of the properties, uses and limitations 
of laminated plastics is available to you through C-D technicians. It will help you determine 
where you can use laminated plastics to solve your ““What Material?” problems. 

The part illustrated herewith is made of C-D’s Black Canvas base laminated 
plastic, DILECTO. It is used as a terminal block in the electrical system 
of Military Aircraft. Current carrying wires are mounted on it. It 









must be strong, unaffected by vibration, and must 
retain its electrical insulating properties under 
extremes of temperature and moisture. It 
must also be readily drilled, machined and 
stamped, and must be dimensionally stable. 

The technicians who designed this 
successful application of DILECTO 
laminated plastics, are ready to help you 





with your design and production problems. 








C-D PRODUCTS 


Phone, wire or write the nearest C-D office, or 
send us your blue prints and C-D technicians The Plastics MICABOND—Built-Up Mica 
DILECTO—ThermosettingLaminates. Electrical Insulation. 
CELORON—A Molded Phenolic. Standard and Special Forms 
DILECTENE—A Pure Resin Plastic Available in Standard Sheets, 


‘ ’ Especially Suited to U-H-F Insu- Rods and Tubes; and Parts 
(ontinental- DY Telureyare! lation. latcheaien. Formed or 


HAVEG— Plastic Chemical Equip- Molded to Specifications. 
ment, Pipe, Valves and Fittings. bets i 
Descriptive Literature 


The NON-Metallics Bulletin GF gives Compre- 
DIAMOND Vulcanized FIBRE hensive Data on all C-D 
VULCOID—Resin Impregnated Vul- Products. Individual Cata- 

canized Fibre. logs are also Available. 
BRANCH OFFICES — 


NEW YORK 17 ¢ CLEVELAND 14 ¢ CHICAGO 11 e SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 
IN CANADA: DIAMOND STATE FIBRE CO, OF CANADA, LTD., TORONTO 8 


a 3 
ih nentda - isond FIBRE COWRA NY 


enn ee eeeee nen tease 
Established 1895..Manufacturers of Laminated Plastics since 191I— NEWARK 77° DELAWARE 
a 


will get on the job. 
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Engnecred Leminaled Plastics 











SEE\OUR 
CATALOG IN 
ET'S 
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THE PRESIDENT’S WAGE-PRICE POLICY 


WON'T WORK 





7 “is AMERICAN public had every right to expect 
that the long-awaited wage and price policy would 
break the impasse blocking the way to the swift and 
orderly reconversion of industry from war to peace. 

The policy announced offers little promise of such solu- 
tion, and this may well constitute a national calamity. 

There is only one thoroughly constructive feature of 
the Presidential Statement of February 14 and its imple- 
menting Executive Order. It is the first Government pro- 
nouncement since the defeat of Japan to clearly define 
inflation as the major danger confronting us in the period 
immediately ahead. 

That is a correct appraisal, and one long overdue. Up 
to now Government spokesmen, almost invariably, have 
sought to carry water on both shoulders. The Adminis- 
tration has justified its policy of promoting wage in- 
creases aS @ measure necessary to forestall deflation — 
to keep purchasing power from falling and forcing the 
economy into a violent tailspin. The strict holding-of- 
the-line on price ceilings has been defended as necessary 
. to prevent runaway inflation. Unfortunately, while the 
President now exhorts all to enlist in a crusade against 
inflation with a voice that is clearly Jacob’s, his program 
for dealing with it still employs the hairy hands of Esau 
to promote the very danger which he is urging everyone 
else to combat. 

The “new” policy provides for a continuation of the 
wage increases that have been pressured through by 
Government mediators, “fact-finding” boards, and direct 
seizures until they have been made general throughout 
industry upon the dimension established in recent pat- 
terns. It offers industry the single concession of prompt 
hearings and decisions upon claims for price advances, 
but the yardsticks for judging such claims are exactly 
those which OPA has applied in the past. Since the past 
procedure has led us into our present difficulties, it is 
hard to see how it will serve now to lead us out of them. 


Past Government Policy Fostered Dissension 


At the war’s end, it was obvious to everyone that what 
was needed was the swiftest possible reconversion of in- 
dustry. It should have been equally apparent that we were 
faced with the difficult problem of controlling tremendous 
inflationary pressures which would be particularly insis- 
tent until peacetime production could be mobilized at high 
volume. This was made almost inevitable by the huge 
backlog of accumulated demand, for both capital and 
consumer goods, and by the unprecedented volume of 
liquid funds at the disposal of individuals of all classes. 
The only circumstance that could have modified the in- 
flationary complexion of the postwar picture was the pos- 
sibility of such wholesale and prolonged dislocation and 
unemployment in the process of readjustment that people 
would have been frightened into freezing onto their sav- 
ings instead of spending them. 

It soon was apparent that just the opposite was taking 


place. The early transition was extraordinarily swift, un- 
employment was lower than anyone had dared hope, and 
civilian spending outstripped all previous records. The 
circumstances called for strong anti-inflationary fiscal 
measures, along with a firm maintenance of price and 
wage controls alike. 

Instead of adopting such a balanced program, the Gov- 
ernment immediately discarded all wage controls, and in 
addition started an active campaign for promoting large 
wage increases. The President, upon a number of occa- 
sions stated flatly that American industry generally could 
and should grant substantial pay advances without any 
compensating price rises. His Office of War Mobilization - 
and Reconversion estimated that average increases were 
practicable to the extent of 24 per cent. Given such Gov- 
ernmental encouragement, it was inevitable that labor 
leaders should do exactly what they did—file extravagant 
wage demands at the beginning of the reconversion proc- 
ess, when accurate appraisal of production schedules and 
costs were least susceptible of calculation, and when the 
shortage of civilian goods multiplied the inflationary 
effect of any increase in purchasing power. 

At the same time, the OPA was fighting to hold the 
price line in a good cause, but with singularly inept pro- 
cedure. It acted, seemingly, upon the premise that it was 
always better to give less price relief than was needed 
rather than enough, that relief provided under its formula 
was preferably to be granted later rather than on time, 
and that the interests of lower-bracket income receivers 
should be protected by a particularly tough resistance to 
raising prices of cheaper goods. The latter procedure 
seems to have boomeranged by virtually driving many 
of the lower-priced lines off the market. 

The sum of these wage-price procedures resulted in 
work-stoppages of epidemic scope. Many business con- 
cerns faced with the prospect of immediately unprofitable 
operation, uncertain that new wage demands would not 
be made with Government support as soon as volume 
production was established, and without assurance as to 
when price controls would end, refused to assume inevit- 
able losses even when confronted with combined union 
and Government pressure, The fight was on. 


“New” Policy Differs Little From Old 


With inflation now clearly recognized as the immediate 
danger, it might have been expected that the new wage 
policy would reverse the former practise of lending active 
encouragement to new wage advances. But that would 
have brought down upon the Administration the wrath 
of all organized workers who had not yet been granted 
increases already bargained through by other groups. 
This was avoided by directing the National Wage Stabili- 
zation Board in effect to approve any wage increases 
necessary to give general advances comparable to those 
already made. The only brake applied on the wage side 
lies in a directive to the Board not to approve, as a basis 

















for price relief, wage advances that go beyond the estab- 
lished pattern. 

On the price side, the new directives to the OPA entail 
no important departure from its past procedures. Even 
the concession to review “hardship” cases promptly rather 
than after six months is only a pious hope, since it is un- 
likely that OPA is equipped to deal rapidly with the 
thousands of cases that will arise. A hardship case is de- 
fined as one in which, after absorbing an approved wage 
advance, an industry or establishment in a twelve months’ 
period of normal-rate operation is judged by the Price 
Administrator likely to operate at a rate of profits to net 
worth less than itaveraged in the base period of 1936-1939. 

Let us see what this really means. In the first place, the 
rate of manufacturing profits in the base period was only 
moderate. But since the average net worth of manufac- 
turing corporations has increased one-third over what 
it was in the base period, the application of the OPA 
formula, assuming that its Administrator correctly ap- 
praises the twelve-month outlook, seems to provide for 
absolute profits one-third higher than the 1936-1939 aver- 
age. 

The OPA formula, however, applies to profits before 
taxes. What really matters to stockholders is profits after 
taxes. Corporation taxes have been increased from an 
average of 17 per cent in the base period to 38 per cent 
now. This means that the price adjustments granted by 
OPA on average will yield profits ufter taxes no larger in 
dollar terms than in the 1936-1939 period, although 1946 
manufacturing sales are expected to be more than twice 
as high. Under this procedure the ratio to net worth of 
profits after taxes will be one-fourth lower than the 
1936-39 average. This clearly undermines the incentives 
upon which production at high level depends. 

The workers get wage increases which promote infla- 
tion. The Government, bailed out from its previous mis- 
takes, gets political credit for raising wages. And the 
entire bill is handed to American industry for payment. 


But the Danger of Inflation is Real 


Under these circumstances, there is a growing demand 
on the part of business groups that price controls be 
rescinded immediately. It is argued that, once the restric- 
tive influence of price controls is relaxed, capacity pro- 
duction soon will supply sufficient goods to prevent undue 
price inflation. 

It is understandable that business should wish to be 
rid of Government controls which have operated in such 
a thoroughly inconsistent and damaging fashion. Unfor- 
tunately, there is ground for believing that more harm 
might result from this cure than from the disease. 

There is nothing in our situation that could bring on 
the kind of inflation that has been experienced by certain 
countries of Europe and Asia—in which the value of cur- 
rency deteriorates until it takes a cartload to buy a pair 
of shoes. But our situation now is definitely more threat- 
ening than it was in 1919, after the first World War. At 
that time wholesale prices and the cost-of-living sky- 
rocketed almost 25 per cent within twelve months. If we 
discard all controls now, as we did then, prices might 
easily go up from 25 to 50 per cent in a year’s time. 

An inflation of that dimension can do tremendous dam- 
age. While it lasts, all those dependent upon fixed incomes 
are damaged—all bondholders, including those who hold 
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war bonds, all life insurance and annuity beneficiaries, 
all pensioners. Generally, the purchasing power of wages 
and salaries would shrink, with white collar and unor- 
ganized production workers hardest hit. Controlled-rate 
industries, such as railways and other utilities, would be 
squeezed. General business would suffer least of all — 
while the boom lasted. 

But such soaring booms cannot last. The 1919 boom 
burst in mid-1920. By summer of 1921 industrial prices 
had fallen 40 per cent and industrial production was off 
35 per cent; farm prices had fallen 50 per cent. This time 
the boom might soar higher and last longer, but that 
would merely result in an even more precipitous drop. 
Business would be hard hit along with everyone else, and 
high wage rates would mean nothing to the unemployed. 


Controls Must be Consistent and 
Progressively Relaxed 


But if the Nation cannot afford to risk disastrous infla- 
tion by immediately abolishing controls, neither can busi- 
ness afford to accept the program which the Administra- 
tion now proposes. 

The wage-price policy will not hold the inflation line 
so long as the Administration is leading the assault to 
breach that line on the wage side, as it has done ever 
since VJ-Day. 

The Administration is now going before Congress to 
ask for a broad extension of its wartime powers for an 
additional year beyond June, 1946. 

Congress must see that this is not granted except upon 
terms that guarantee the use of such power with a con- 
sistency that has been conspicuously absent up to now. 

1. It must provide sufficient price relief to yield profits 
normal to high-level operation. . 

2. The basis for price relief must be clearly defined and 
— to actual costs of operation at the earliest possible 

ate. 

3. OPA administrative procedures must be speeded-up 
and streamlined, or the delays that characterized past ad- 
ministration will become intolerable. 

4. It must see that, once established, the new line is 
held as long as wartime controls are continued by enforc- 
ing restrictions on wages as well as prices. 

5. It must set an early date for the termination of all 
wartime controls and provide for progressive and bold 
steps for de-control to be taken before that date, as soon 
as production levels in any field are sufficiently high to 
restrain runaway prices. 

6. It must proceed without delay to marshal fiscal and 
monetary policies to combat inflation, in order that price 
controls may be discarded at the earliest possible date. 

Unless Congress does this — and it will not be easy in 
an election year—we are headed for an explosion. It will 
come in one of two forms—either in a continuance of in- 
dustrial strife, or in a rocketing inflationary boom that 
can only end in collapse and depression. 
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"HAP” ARNOLD 


Let Us Found Our Air Future 
In His Sound Achievements 


§ WE LOOK DOWN THE LIST of leaders in military 
iA teas through the centuries, one characteristic 

stands out among all others. Those who have 
achieved greatest success were those who were gifted 
with the vision to see their profession as a symphonic 
coordination of the total effort of a nation at war. 
Among the possessors of this unique talent, history 


will grant a high place to the name of Henry H. Arnold, 


now retired as Chief of our Army Air Forces. 

The concept of total war is not new. Every great 
military leader has sensed it, and often his greatness 
has been proportional to his ability to attain it to a 
degree higher than that of his enemies. But the ability 
to focus the efforts of an entire nation upon a single 
objective has been hampered in the past by compara- 
tively slow transportation and communication. Avia- 
tion and its companion science, electronics, have 
changed all that. 

After World War I there was a small group of avia- 
tion pioneers who were able to foresee the true place of 
aviation in warfare. They looked upon aircraft not as 

. weapons in themselves but as vehicles able to carry 
existing weapons into the third dimension. They saw 
aviation as an instrument to extend the range of all 
existing weapons. They saw aircraft in cooperative as 
well as independent roles. Some of them saw behind the 
front line value of aircraft in war. They realized that 
they would be needed to step up the tempo of produc- 
tion of the materials of war. Gen. Henry H. Arnold, 
who learned to fly in 1911, when he was a lieutenant, 
was an active member of that small group. 


B‘* IN 1926, the members of the Morrow Board 
managed to capture a glimpse of the broader con- 
ception of air power. They saw the importance of avia- 
tion manufacturing and commercial aviation as well as 
military aviation in their range view of air power. The 
wisdom of their planning was distorted by economic 
conditions in the early ’30s and by national blindness 
to the cold truth that even the smallest nations of the 
world were preparing for another war. Aviation manu- 
facturing lived on its exports during those starvation 
years. Air force was eclipsed by backward-looking mili- 
tary minds. Air transport alone grew during the 
depression. 
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During those lean years, General Arnold and the 
little group of air power proponents swam against an. 
overpowering tide. Each year they begged Congress 
for paltry appropriations, which were given grudg- 
ingly. Even after war broke out in Europe, our military 
aircraft program was the object of Congressional econ- 
omy. And at last, when a 50,000-plane program was 
established, the Army proponents of air power had to 
fight hard for the inclusion of 1000 long-range bombers. 


W HEN THE TIDE TURNED and our nation realized the 
dire need of air power, Gen. Arnold called upon 
the aircraft manufacturers, the. airlines, and the civil- 
ian aviation schools to help in building up our air 
forces. Their splendid response and their brilliant 
accomplishments are matters of recorded history. The 
Chief of our Air Forces had mobilized our national 
aviation resources. He had given new meaning to true 
generalship. 

Long after his retirement, ‘‘Hap’’ Arnold will be 
remembered not only for his generalship but for the 
thoughts of aviation’s future expressed in his Final 
Report to the Secretary of War. In his vision of the 
future he has evaluated air power soundly. His further 
evaluation of the atomic bomb as a new and terrible 
weapon whose natural vehicle is air power will do much 
to clarify confused thinking about nuclear energy. His 
appraisal of the importance of guided missiles, space 
ships, and jet propulsion is accurate and sound. His” 
emphasis on the importance of preserving the aviation 
industry and civil aviation must be heeded by our 
national leaders. And last but not least his conception 
of the importance of eternal research and design devel- 
opment must be implemented—if civilization is to 
survive. 

Hap Arnold has hewn an important niche in world 
history. Certainly, he will be remembered for his vision, 
his persistence, and the sound execution of his ideas. 
Let us profit by his wisdom in planning future air 


policy. 
4 Tie EDITOR 
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Voters almost automatically say "NO" to any bond issue—a high hurdle more 
and more cities will face as they strive to get adequate airport facilities. 


To help change this situation, here's a concise case history incorporating a successful plan 


to get them to cast— 


"YES” Votes for That Airport 


By MIDGE WINTERS 


HEN IT BECAME APPARENT that 

\\) World War II was doing for 

aviation what World War I had 
done for the automobile, the Battle for 
Airports was joined among major cities 
of the nation. 

Armchair aviation experts sat back 
and waited for the fracas. They could 
just see John Q. Public, overnight heir 
to a 20-yr. air advancement—one of the 
few consolation prizes of war—scrap- 
ping to capture for his hometown the 
title of “world’s air center” and the 
subsequent flow of global commerce. 

But the experts missed this time. 

John Q. was 20 yr. ahead of himself, 
all right, when it came to the Air Age. 
Sure, he was aware of it, thanks to a 
concentrated advertising program which 
had little to talk about during a war 
except what the future would hold— 
helicopter landings on _ roof-tops, 
6-hr. flights across the nation, ’round- 
the-world air tours packaged into a 
two week vacation, a plane in every 
garage, cross-country air strips along 
highways, and business district “flat- 
tops.” Yes, transportation executives 
outdid themselves with predictions, which 
not only set John Q. thinking, but made 
him wonder, perhaps, if he hadn’t been 
born two decades too soon! 

But what the experts failed to con- 
sider was the period of adjustment to 
this great wealth of aviation know-how. 
They neglected to take.into account that 
‘the people had actually earned their in- 
heritance the hard way. 

Aviation was not all romance and 
industry to him—his sons had gone 
down in flames to make nasty headlines 


Mayor 





Airport 


in the hometown papers. Huge bombers 
had kept him awake at night as they 
roared from nearby military airfields 
on the first leg of runs to the war 
theaters. 

And, it had cost him money—money 
which he would rather have spent send- 
ing his boy to college for a career in a 
peaceful world. 

So the Battle of Airports among cities 
never got much beyond the signal calling 
for it. 

It actually degenerated into a battle 
for an airport within respective cities. 
And it is still being waged tooth and toe- 
nail in most sections of the country, with 
aviation and business interests on one 
side, John Q. on the other. 

La Canada Valley, which happens to 
be a short hop from Los Angeles, is 
typical of such a struggle. Champions 
of a small airport in the area find that 
residents resent such an intrusion, com- 
plaining that noise from planes is a pub- 
lie nuisance, engine roars addle eggs as 
well as interfere with radio reception 
of the World Series, plane crashes en- 
danger their homes and children’s lives, 
and that property surrounding the air- 
port becomes valueless. 

Antiquated thinking? It might seem 
so in this atomic age which, among other 
things, prognosticates flights to the 
moon. 

And never underestimate the voting 
power of John Q. Public, who more 


easily says “NO” than “YES” when it © 


comes to approving a bond ballot. It’s 
common knowledge and poll history that 
John Q. hates most bond issues. 
Perhaps the City of Los Angeles can 
best testify to this. Yet despite all this, 
L. A. put over a $12,500,000 bond cam- 
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Here is how organization — described in accompanying article —was set up to conduct cam- 
poign to put over $12,500,000 bond issue for Los Angeles Airport. That it worked is evidenced 


by fact that bond issue went over by 5-1 vote. 
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paign for major air terminal facilities 
with a 5-to-1 vote. In short this heart 
of prewar Southern California tourist 
travel set the pace and the pattern for 
other cities to follow, even La Canada 
Valley. 

Los Angeles business leaders knew 
which side the city’s bread was buttered 
on, and realized that if it were to re- 
capture its No. 1 prewar industry—the 
tourist trade—it would have to have 
adequate airport facilities. 

Instead of a nationwide “clientele,” 
these men foresaw tourists pouring in 
from Europe, Asia, Australia, and other 
countries—citizens from other lands who 
were now more conversant with America, 
thanks to its doughboys on foreign soils. 

Too, they foresaw unlimited possibili- 
ties in selling their products to every 
port of call on the globe. Such business 
transactions would be expedited by air 
travel. 

These Los Angeles business leaders 
were, moreover, foresighted enough to 
realize that once Victory was proclaimed, 
the city’s No. 1 war industry—airecraft 
production—would be nebulous in com- 
parison with its wartime peak. 

Airport facilities were necessary to 
reclaim some of the loss through employ- 
ment of ex-essential defense workers, 
by making the city accessible to potential 
buyers of aircraft from Arabia, Holland, 
France, England, and other countries 
bent on re-establishing their aviation on 
a wider scale. 


There were many reasons why Los 
Angeles needed an adequate city-owned 
airport—just as any other city has— 
and the methods of getting it can be 
applied in any other city. 

Perhaps no other campaign in the 
city’s history was so carefully plotted. 
Proof is that no other. bond issue in the 
city’s history was voted so overwhelm- 
ingly in the affirmative. 

Behind the scenes of the campaign 
for $12,500,000 were Los Angeles busi- 
nessmen who gave both time and money 
to enlist the people’s support in putting 
the city on the airmap of the world. 
Their logic was simple: If Los Angeles 
business was'to have no future because 
of lack of airport facilities, then the 
people would have none either, whether 
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they realized it or not. They believed 
they could make John Q. realize it. 
They did, at least enough for a 5-to-1 
affirmative vote. 

First step in this pattern-for-getting- 
an-airport was a call on Mayor Fletcher 
Bowron by a party headed by Robert L. 
Smith, president of the Los Angeles 
Airport Commission. Smith, appointed 
to the group by the mayor only a few 
months before, was no novice regarding 
airport needs. 

As early as 1928 he had called for an 
airport program in a document titled, 
The Future of Aviation Rests on the 
Ground. At that time, Western Air 
Express was flying one daily schedule 
from Los Angeles to Salt Lake City to 
eonnect with transcontinental airmail 
flights from San Francisco to New York 
City. This flight, in a single-engined 
open biplane, was significant of Los 
Angeles businessmen’s determination 
not to be outdone by their northern 
brothers of the Golden Gate, who had 
captured the western terminus of the 
government - operated transcontinental 
air run. 

Fourteen years later, Robert L. Smith 
wrote another treatise entiled Tank 
Town or Terminus, which in Apr. 1945 
became the slogan for Los Angeles’ air- 
port bond campaign. 

After his appointment to the commis- 
sion, Smith soon became president, 
proved dominant if not always right. 
It is a matter of record that he always 
managed to get a unanimous vote for 
his projects. In Los Angeles, “where 
politics is no daisy chain,” to quote 
Smith himself, this is akin to spitting 
across the Potomac. 

Executive vice president of the Los 
Angeles: Daily News and owner of Mis- 
sion Florists, which he organized and 
promoted into the nation’s only grower- 
wholesaler-retailer combine with a profit 
of $289,000 in 1014 months, Smith is a 
promoter. By his own admission, he is 
supposed to have his finger on the “pub- 
lie pulse.” He believes in one funda- 
mental, “that whether it’s a newspaper, 
a corsage, or an airport, it will be 
either a success or a failure depending 
on what John Q. Public thinks about 
it... or whether he thinks about it 
at all.” 

The visiting party reviewed the facts 
with the Mayor: The city had an air- 
port of sorts in the suburb of Inglewood, 
sometimes referred to as Los Angeles 
Municipal, sometimes just Mines Field, 
the site on which it was located. How- 
ever, there was little money in the coffers 
for expansion of facilities, hence a bond 
issue Was necessary. 

Lockheed Air Terminal in Burbank 
was sorely taxed trying to handle ar- 
Tivals and departures of five major 
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Artist's sketch of administration buildings proposed for Los Angeles airport expansion fo be 
financed by bond issue voted as result of careful planning and cooperative work of varied interests. 


airlines serving Los Angeles, and at 
the same time take care of its own vol- 
ume of military work. 

The five lines (AA, WAL, UAL, 
TWA, and PAA) were slowly increasing 
flight schedules with planes being re- 
turned to+ them by the government, 
flights whieh were necessary to meet 
constantly increasing wartime loads of 
priority passengers, mail, and express. 
There were loading ramp accommoda- 
tions for only six commercial planes at 
a time; the airlines were clamoring for 
accommodations for at least eleven 
simultaneous arrivals and departures, 
and the companies knew that after the 
war they would need even more. They 
had already signed leases to move Los 
Angeles Airport, as it is properly 
known, but could not until expansion, 
or at least a promise of same, was made. 

After the session with his commission, 
the mayor called a meeting of leading 
citizens and put the proposition before 
them. 

Taking the lead in this meeting was 
the Downtown Businessmen’s Assn., 
headed by Neil Petree, president, and 
Ray W. Smith, general manager. Petree 
suggested appointment of a Citizen’s 
Airport Committee to launch a cam- 
paign for an airport. It was his idea, 
too, that businessmen support such a 
campaign with time and money. 

From about 500 citizens attending this 
meeting, the mayor chose Oscar A. 
Trippet, attorney, as chairman and 22 
others as members of the Citizens Air- 
port Committee. 

As it developed, Trippet was both a 
fortunate and unfortunate choice—for- 
tunate from the standpoint of his bril- 


liance and energy in leading such a 
committee, but unfortunate in that he 
proved a target for political opposition 
that grew up against the campaign. 
Trippet was counsel for United Air 
Lines, and while this stood him in good 
stead by giving him special knowledge of 
aviation needs, it was ammunition for 
those opponents who had arrayed 
themselves against the airlines, as well 
as all other special interests, in belief 
that the taxpayers alone should build the 
city’s airport facilities. 

Though 23 members make a large com- 
mittee, this was a case where quantity 
was matched by quality. And there was 
a remarkable variety of interests pooled 
in this common eause; for the committee 
included presidents of the Chamber of 
Commerce and Junior Chamber, local 
leaders of both CIO and AFL, a depart- 
ment store head, the YWCA president, 
a movie producer, bankers, attorneys, 
industrialists, realty men, and topflight 
aviation men such as Lamotte Cohu, 
chairman of Northrop’s board; Ben O. 
Howard, director of flight operations for 
Douglas; Leland R. Taylor, assistant to 
the present president, North American 
Aviation Ine.; and Leonard Schwartz, 
assistant to the president, Lockheed. 

Trippet’s first step was to appoint a 
board of technical experts to conduct a 
survey of Los Angeles’ airport situation. 
Head of this board was Arthur Ayres, 
airport trouble shooter for Pan Ameri- 
ean Airways Pacific Div., and ineluded 
were engineers representing the CAB, 
air transportation interests, and others. 

The board’s report eventually filled 
two volumes, but, Ayres summarized it 
by noting that for many years the Los 
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Business firms gave real backing to airport bond issue campaign 
by funds which provided billboard advertising such as this. 


Angeles metropolitan area had been 
recognized as one of the four major air- 
line traffic centers in the United States, 
and that the city ought to have airport 
facilities to justify this position. “With- 
in the next 5.to 15 yr.,” he stated, “Los 
Angeles must be equipped with commer- 
cial airport facilities adequate to handle 
250 to 350 arrivals and departures an 
hour during peak periods.” 

The engineers also reported that the 
site of Los Angeles Airport “offers the 
best sound solution to the city’s immedi- 
ate and postwar airport facility prob- 
lems if properly expanded and provided 
with adequate terminal buildings,” and 
they also pointed out many specific 
factors which were later to be used in 
counter-attack against the opposition. 

Describing the commitee as an “avia- 
tion ways and means” group appointed 
to “get the facts,” Trippet said that the 
“objective of the committeemen was to 
make a disinterested study of the situa- 
tion and find out to the best of our 
ability where and how Los Angeles 
should develop an airport that would 
protect and perpetuate this city’s long- 
time leadership in what is now its biggest 
single industry, aviation. 

“Accordingly, we established two 
studies: (1) To ascertain best location, 
and (2) to find out how this first step 
could be achieved. We sought advice 
based on the best experience we could 
find. 

“The result of this work was that we 
found the most practical spot for a 
major airport to be the original munici- 
pal airport site. That accomplished, 
we found this step could be realized by 
expenditure of $12 million dollars in 
addition to some $5 or $6 million dollars 
the city had expended there previously.” 

Trippet’s second step as head of the 
Citizens Airport Committee was to set 
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up an organization to actively promote 
the bond issue. This campaign steering 
committee, under direct supervision of 
Trippet and Smith, believed that most 
of the voters were practical enough to 
believe in survival of the fittest, with 
understanding that the future livelihood 
depended upon ability to fit in with 
global air network plans. 

Accordingly, the committeemen rea- 
soned that if this majority could be 
awakened to realize that it must act at 
once upon the importance of adequate 
airport facilities, a majority “yes” vote 
was in the bag. To do the awakening, 
they decided on a $25,000 publicity and 
advertising program, using daily, for 
six weeks in advance of the election, 
every well known media—newspaper, 
radio, sign boards, et al. But six weeks 
was a short time in which to work up a 
campaign. Others had had much more 
leeway; a sewer bond campaign, for 
instance, had just previously come up 
for a vote after stretching over a two- 
year period. 

LeRoy M. Edwards, president of the 
Chamber, launched the publicity cam- 
paign, which called for meticulous can- 
vassing of each prominent organiza- 
tion for endorsement of the issue. De- 
clared Mr. Edwards: 

“Our aviation future is at stake. Los 
Angeles is now the cradle of the aviation 
industry (as the wartime aircraft manu- 
facturing center) and in order to main- 
tain this position we must establish 
adequate airport facilities, both for 
militant leadership and postwar enter- 
prise. 

“The development of the airport is 
at the top of the Chamber’s calendar of 
business for the current year and will 
receive precedence over all other pro- 
jects. 

“This community has given lip service 





in the past toward the establishment of 
such facilities. The city has set up cer. 
tain commissions and committees to make 
plans for a modern municipal airport, 
The men in these groups have worked 
hard and have made their recommenda- 
tions, but they must be given proper 
community support to complete the pro. 
ject. 

“It is high time that we do something 
about it. Let’s quit wasting valuable 
time—let’s have action.” 

Edwards’ opening gun was followed 
by running-fire endorsement communi- 
ques from labor, civic, social, and other 
official spokesmen prevailed upon by 
the publicity department. Even high 
school youngsters voiced their support. 

Since the negative vote can always be 
counted upon to come out—it is always 
an active element—the purpose of pub- 
licity and advertising was to wake up 
the lethargic affirmative, convince John 
Q. of his need of an airport, and ignore 
opposition until it became evident. 

This didn’t take long. 

Although never organized to any great 
proportions, the opposition attacked 
with the arguments— 

1. That the cost of the proposed air- 
port expansion project should be borne 
in full or in part by the Federal Govern- 
ment, the state, the county, or the air 
carriers. (In other words; anyone but 
the Los Angeles citizens themselves.) 

2. That there was some question re- 
garding the method of acquisition of the 
additional land required for expansion 
of facilities, particularly that land 
owned by six oil companies. (As a 
matter of fact, accusations were hurled 
of an alleged “deal” with respect to the 
purchase of this property by the city.) 

3. That the proposed airport program 
was economically unsound, that it would 
cost the taxpayers more than $1,000,000 
a year for 30 yr. 

4, That the site of the city terminal 
was constantly fogbound, that it was 
farther from the downtown business sec- 
tion than Lockheed Air Terminal. 

5. That the 12 million dollar bond 
issue, added to the 10 million dollar 
sewer bond issue passed a few weeks 
before, exceeded the city’s tax ceiling. 

6. That it made no provision for pri- 
vate flying. 

These points of attack were good ones, 
but when carefully analyzed were full 
of holes easily spotted and publicized. 
Los Angeles’ four metropolitan news- 
papers were 100% behind the campaign 
to publicize these “holes”; but a Holly- 
wood paper—representing Hollywood 
business which would be benefited by 
airport facilities in Burbank, to which 
a near-million dollar modern highway 
had ‘been constructed—was naturally 
opposed. 
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Most of the battling, then, took place 
in the City Council chambers. No sooner 
had a daily schedule of publicity stories 
begun to appear in the newspapers, 
augmented by billboards sprouting with 
“Vote Yes for an Airport—do you want 
a Tanktown or Terminus?” when city 
councilmen, prompted by negative con- 
stituents, jumped to the floor in protest. 

They were in a minority; but it was, 
perhaps, only the pressure exerted by 
the power of the organization and backed 
up by the press—demanding that the 
people be given the right to at least vote 
for or against the airport bond issue— 
which finally put the question on the 
ballot. 

One by one the objections raised by 
the opposition fell under the axe of cam- 
paign publicity. Smith did the final 
chopping in a radio address just prior 
to Los Angeles’ trek to the polls. 

In answer to Objection No. I,—just 
who should pay for the airport project— 
Smith said that “of the nearly six mil- 
lion dollars already spent on the existing 
640-acre but inadequately equipped air- 
port, the federal government has con- 
tributed more than two million dollars, 
and that at the present time no more 
could be expected for this municipal 
terminal.” 

“Later,” he pointed out, “if the fed- 
eral government develops an overall pro- 
gram of financial assistance to cities for 
airport development, Los Angeles will 
then be in a most advantageous position 
to qualify for her share of such aid, 
provided we go ahead with our pending 
program of development called for in 
the bond issue. 

“As for the state, it has no funds for 
municipal airport development, never 
has had. The same for the county, 
which has a headache of its own in map- 
ping out a master plan of airports, in- 
cluding airparks and airstrips, but no 
financial plans for major terminals.” 

As for air transportation companies 
providing airport facilities, Smith point- 
ed out that while Los Angeles should 
be thankful for their interest in making 
the city one of their major terminals, 
it could not expect them to go into the 
airport building business in Southern 
California or any place else. Asa mat- 
ter of fact, he said, it was against the 
city’s best interests that they do. 

“The city, itself, is best benefited by 
terminal facilities—financially, as a 
source of revenue, and industrially, as 
a source of world commerce and tourist 
travel.” 

On Objection No. 2,—the alleged 
“deal” on the purchase of additional 
airport property—Smith told voters that 
not only had there ‘been no deal between 
the mayor and the oil companies own- 
ing the land—which was the direct 
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accusation—but that condemnation pro- 
ceedings had publicly been ordered fol- 
lowing the Commissioner’s and Citizens 
Airport Committee recommendation of 
same, 

Actually what had given rise to all 
this was the fact that acquisition of this 
land owned by oil companies was pro- 
posed at the peak of gas rationing, and 
for a while it was a question of which 
came first—adequate airport facilities 
or oil. 

Objection No. 3 Smith disposed of by 
declaring the airport project to be not 
only economically sound but an asset. 
He said that, based on a consolidated 
engineering and operational survey, and 
with only limited facilities for scheduled 
operations at the Los Angeles Airport, 
it was estimated that the gross income 
for the year 1946 would be in excess of 
$325,000 with the budget estimate for 
airport operations for the fiscal year 
1945-6 placed at $185,325. Airline leases 
were on a sliding scale so that, as traffic 
increased, income to the city rose pro- 
portionately. Too, he pointed out that 
the airline operations were actually a 
magnet attracting revenue from airport 
concessions—restaurants, shops, ete. 

He concluded that there was every 
indication of a potential annual income 
from the airport of $5,000,000 within 
3-5 yr., but that even if the objection 
were true, $1,000,000 a year would be a 
small price to pay for the inestimable 
benefits which “this community will re- 
ceive as a result of being prominent on 
the global air map.” 

Objection No. 4 Smith toppled with 
the engineers’ report that studies of 
weather conditions “indicate that the 
airport’s location is equally favorable to 
any other site in the area and that it 
offers the best facilities under adverse 
weather conditions.” 
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As for the airport’s being out of reach 
of the downtown section, Smith again 
referred to the engineers’ report, which 
showed that it was closer to more people 
than either Long Beach or Lockheed 
terminals. Moreover, he pointed out 
that the city’s newly proposed freeway 


‘system would bring the airport and 


downtown section within 20 min. driving 
distance. 

Objection No. 5—regarding the tax 
ceiling—was overruled by a pure and 


simple matter of arithmetic and ap- 


proval of the city attorney. 

As for the final objection, Smith said 
that Los Angeles County was studying 
the county’s private flying needs as a 
whole—including the metropolitan area 
—and that the city’s major air terminal, 
or any city’s, for that matter, would be 
apart from its private flying airport 
activity. 


“The small plane operator would 


only be endangered when trying to land 
at a huge terminal supporting 250 to 
350 arrivals and departures an hour. 
Also he would spend most of his time, 
and gas, just taxiing along the strips 
of large terminals, which plan 7-10,000- 
ft. runways.” 

The following day, Los Angeles went 
to the polls, after six weeks of constant, 
daily reminders of these and other facts 
pertaining to their aviation future. 

As has already been pointed out, the 
vote was a landslide, made Los Angeles 
poll history. 

Today, as the city builds three inter- 
mediate, or temporary, buildings to meet 
immediate airline needs, Los Angeles 
Airport takes on the semblance of a 
monument to what can be accomplished 
with a well planned bond campaign, 
plotted by determined business leaders 
who want a position on the global air 


map. 
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Business and labor leaders all worked together fo get out affirmative airport bond issue vote. 
Here strategy is mapped by (I. to r.): Lloyd Mashburn, AFL; LeRoy Roberts, president of Los 
Angeles Chamber of Commerce; Oscar A. Trippet, chairman, Citizen's Airport Committee; 


and Philip M. Connolly, CIO. 
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Aero Gains Underscored 


As IAS Convenes Technicians 


Here, AVIATION presents brief summaries—with ready references 
by title and author—of the technical presentations offered at the 
Institute's first postwar annual meeting. 





OTABLE as one of the most widely 
N discussed of 53 papers presented 

at 14th Annual Meeting of the 
Institute of Aeronautical Sciences in 
New York, Jan. 29-31, and of vital in- 
terest to all aircraft designers and pro- 
duction men, was a paper presented by 
A. Z. Boyajian on Design Considerations 
for Simplified Structures for Low Cost 
Airplanes. 

Emphasizing that the conventional 
metal wing, except for material, is fun- 
damentally similar to wood and fabric 
structures, Mr. Boyajian—Republic 
Stress Engineer—explained how the con- 
ception grew that this basic structural 
pattern could not be changed without 
affecting strength-weight factors. In 
sharp contrast to this conception there 
was described highly simplified rib-elim- 
inating design of Seabee wing, hull, and 
stabilizer—with consequent great savings 
in number of parts and production time. 
Also explained was how this new de- 
sign theory was successfully applied to 
high load-bearing P-47 fin. 

Also of major interest was a paper 
presented by Maj. H. Wexler and Lt. 
E. G. King, AAF Weather Service, en- 
titled Radar Exploration of a Hurri- 
cane, which was noteworthy because it 
indicated interesting possibilities in use 
of this device for weather plotting by 
airlines, especially in worldwide opera- 
tions and long distance flights. Tracking 
of a Florida hurricane by radar was de- 
picted on a film made by aiming a cam- 
era at a seope. Although weather radars 
are still in early development stages, and 
do not accurately record all weather 
phenomena, much detail can be inter- 





A. E. Raymond 


A. E. Puckett 


pretated by an experienced observer to 
give a fairly clear picture of a storm’s 
composition and progress, thus initially 
permitting up-to-the-minute observance 
from a distance. 

Papers presented at first aerodynam- 
ics session were: Development of a Lat- 
eral-Control System for Use With 
Large-Span Flaps, by I. L. Ashkenas, 
Northrop, covering development of the 
P-61 Black Widow retractable aileron 
system; Ballistic Contributions to Aero- 
dynamics, by A. C. Charters, Aberdeen 
Proving Ground, analyzing the values of 
ballistic aerodynamics in _ designing 
supersonic aircraft fuselage shapes; and 
Systematic Wing-Section Development, 
by George S. Schairer, Boeing, present- 
ing designer’s problems in airfoil selec- 
tion, procedures used, and giving a 
unique method of determining critical 
Mach number characteristics. 

Read at second aerodynamics session 
were: Systematic Analysis of Thermal 
Jet Propulsion, by H. Reissner, Poly- 
technic Institute of Brooklyn, dividing 
jet unit into a uniform quintuple system 
of dynamic and thermodynamic flow 
equations, then showing how necessary 
heat input, propulsive efficiency, distri- 
bution of temperatures, pressures, veloc- 
ities, cross sections, and best cycle con- 
ditions can be determined using these 
data; Internal Flow Systems, by F. M. 
Rogallo, NACA, .treating investigations 
of efficient arrangements for aireraft in- 
ternal-flow system, operating by itself 
or in combination with other flow sys- 
tems; and Additional Developments of 
Greene’s Equation to Study of Compres- 
sible Air Flow, by G. L. Shue, Convair, 


I. L. Ashkenas 





dealing with an extension of Greene's 
method to include the supercritical re- 
gion, leading to a rational interpretation 
of supercritical conditions. 

Presented at first design session were: 
Design of an Exhaust Pump for Engine 
Cooling, by C. de Ganahl, Fleetwings 
Div., Kaiser Cargoes, Inc., listing eight 
specific advantages of an exhaust pump 
using velocity energy in exhaust for 
sucking cooling air through the engine; 
Inert Gas Installation, by H. W. Naulty, 
Curtiss-Wright, presenting development 
conducted on a method of inserting 
atmosphere above liquid in fuel tanks to 
render them invulnerable to gunfire; 
Considerations in the Design of a Low 
Cost Wind Tunnel, by H. W. Roberts, 
Douglas, specifically treating design of a 
tunnel in $5,000 range; and Hydraulic 
Motors and Their Application to Air- 
craft, by J. Robinson, Vickers, Inc., dis- 
cussing characteristics and uses of these 
auxiliaries, and explaining some present 
installations. 

Read at second design session were: 
Theoretical Principles of Wing-Tip I°ins 
for Tailless Airplanes and Their Prac- 
tical Applications, by M. A. Garbell, 
Consultant in Aero Engineering and 
Meteorology, discussing relative merits 
of wing-tip fins and central vertical fins 
in their comparative contribution to 
static directional-stability and _ rotary 
damping-in-yaw derivatives of tailless 
aireraft; Analysis for Design of Meter- 
ing Pins for Oleo-Pneumatic Shock 
Struts, by E. G. Keller, Consulting 
Engineer, and H. Komm, Curtiss- 
Wright, proposing a rational basis for 
design of metering pins and struts, giv- 
ing calculating rules; and Flight Investi- 
gation of Strength of a Square-tipped 
Wing, by L. A. Minor, Grumman, giv- 
ing test procedures and interpretation 
of wing load test data. 

Presented at the rotary wing session 
were: General Equations for Analysis 
of Rotor or Propeller Blades, by D. 0. 
Dommasch, CAA, giving equations pro- 
viding for determination of shear, axial- 
load, and bending moment in a rotor (or 
propeller) blade of any planform or 
subjected to any loading; Vibrations of 
a Helicopter on the Ground, by G. Hor- 
vay, McDonnell Aircraft Corp., serving 
as an introduction to ground vibration 
analysis and -to various constants of a 
shock absorber; An Investigation of Air 
Flow Beneath Helicopter Rotors, by 
Robert S. Ross, Daniel Guggenheim Air- 
ship Institute, giving methods of deier- 
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mining rotor characteristics and dealing 
with specially-built equipment used; and 
Bending of Rotor Blade in Plane of Ro- 
tation, by S. W. Yuan, Polytechnic Insti- 
tute of Brooklyn, presenting a theoreti- 
ical analysis of blade bending with con- 
sideration of blade elasticity, including 
condition of variable mass distribution 
along span. 

Read at structures session were: Low- 
Speed Flutter and its Physical Interpre- 
tation, by Lt. Comdr. M. A. Biot, and 
Lt. Comdr. L. Arnold, BuAer, studying 
phenomena of low speed flutter of an 
oscillating airfoil, based on Theodorson’s 
fundamental theory; Non-Dimensional 
Buckling Curves—Their Development 
and Applications, by F. P. Cozzone, and 
M. A. Meleon, Lockheed, on reducing 
basic expressions for column buckling, 
initial buckling in shear, inter-rivet 
buckling, and local crippling to a com- 
mon parameter: Namely, ratio of tan- 
gent modulus to buckling stress; Deter- 
mination and Presentation of Compres- 
sive Stress-Strain Data for Thin Sheet 
Metal, by W. Ramberg and J. A. Miller, 
National Bureau of Standards, discus- 
sing various methods of obtaining these 
data and their advantages and limita- 
tions, and pointing out a classification of 
curve by shape factors following a three- 
parameter formula due to Osgood; and 
Determination of Higher Modes of 
Vibration by a Method of Sweeping, by 
L. Deskin, Convair, and R. M. Rosen- 
berg, Consulting Engineer, presenting a 
method whereby frequencies and deflec- 
tion curves in bending or torsional vibra- 
tions of continuous systems of variable 
section can be found. ; 

Included in flight tests session were: 
Reduction of Flight Test Performance 
Data to Standard Air Conditions by 
Temperature Altitude Method, by J. G. 
Beerer, North American Aviation, giv- 
ing a new method for obtaining such 
data, in which allowance is made for 
Mach number effects on aerodynamic ef- 
fects of airplane and engine and on 
thermodynamic characteristics of en- 
gine; Determination of Airspeed System 
Errors, by H. R. Crawford, Grumman, 
collecting, summarizing, and evaluating 
material previously only obtainable from 
scattered sources; Determination of Dy- 
namic Response Characteristics of an 
Airplane Through Application of a 
Sinusoidal Elevator Motion, by W. F. 
Milliken, Jr., and P. G. Kase, E. V. Lai- 
tone, R. C. Kidder, Curtiss-Wright, con- 
taining theoretical background and 
description of testing methods for de- 
termination of airplane dynamic stabil- 
ity and wontrol characteristics through 
use of auto control; and Development of 
Precision Radio-Controlled Dynamically 
Similar Flying Models, by E. G. Stout, 
Convair, describing design, construction, 
and flight of self-propelled, free-flying 
models and their control by radio. (Also 
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see article page .171 Feb. Aviation.) 

Papers read at air transport session 
were: Fair to Foul Weather Flying, by 
Col. E. E. Aldrin, Air Corps, discussing 
AAF program in developing all-weather 
flying; Radar Storm Detection, by Lt. 
G. E. Austin, AAF Weather Service, 
covering theoretical aspects of radar 
echoes from meteorological phenomena; 
Typhoon Reconnaissance Conducted by 
Navy. Aircraft, June Through Sept. 
1945, by Lt. Paul A. Humphrey, USNR, 
compiling experiences of Navy aerolo- 
gists during more than 100 typhoon re- 
connaissance flights covering China Sea 
and extreme Western Pacific; Physical 
Processes Associated with Summer Stra- 
tus in Southern Calif., by M. Neiburger, 
University of Calif., detailing typical 
atmospheric structure in that region at 
various stations and levels; .Automatic 
Weather Stations, by L. E. Wood, Friez 
Instrument Div., Bendix Aviation, con- 
taining a description of such a station, 
current state of development and future 
possibilities; and Wartime Developments 
in Aircraft Weather Reconnaissance, by 
Capt. G. E. Forsythe, AAF Weather 
Service, covering specialized character 
of equipment and techniques used. 

At second meterology session, follow- 
ing papers were: A Brief Discussion of 
Progress in Soviet Meteorology, by 
Comdr. K. P. Ryzhkov, Washington 
Representative for Soviet Hydrometeor- 
ological Service; Atmospheric Waves in 
Pacific Northwest, by C. G. Rossby, Lt. 
S. Hess and Lt. H. Wagner, University 
of Chicago, giving a report on study of 
mountain troughs and associated phe- 
nomena; A Project on Thunderstorm 
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Microstructure, by H. R. Byers, U. S. 
Weather Bureau, Col. B. G. Holzman, 
AAF Weather Service, and Comdr. R. 
H. Maynard, USN, generally summariz- 
ing what is known about aerological as- 
pects of radar in storm detection and in 
measuring atmospheric elements; Some 
Aspects of Non-Gradient Wind Flow, 
by J. R. Fulks, U. S. Weather Bureau, 
emphasizing importance of non-gradient 
wind trajectories associated with hori- 
zontal variations of pressure gradient; 
and Weather Aspects of Precipitation 
Static, by Lt. R. C. Edwards, U. S. Naval 
Research Lab., dealing with Aerological 
Section formed under direction of joint 
Army-Navy Precipitation Research Com- 
mittee. 

Presented at radio and instruments 
session were: Trouble Shooting With 
Vibration Equipment, by H. V. Haw- 
kins, Bell Aireraft, dealing with three 
types of instrumentation, including di- 
rect recording with amplifiers, with am- 
plifiers and radio link, and pickup de- 
sign; Force Measurements by Means of 
Resistance Wire Strain Gages, by W. C. 
Randels and V. C. Plane, North Amer- 
iean Aviation, dealing with principle 
considerations involved in measuring 
forces by means of resistance wire gages 
mounted on cantilever beams; A New 
System of Radio Telemetering, by D. W. 
Moore, Jr., and F. G. Willey, Fairchild 
Camera & Instrument Corp., describing 
a. telemetering system which permits 
reading flight instruments with very lit- 
tle modification to the instrument, and 
remotely reproducing initial indications; 
and Automatic Pilots—Past, Present and 
Future, by Lt. R. L. Johnson, BuAer. 
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Plane Marketing Pivots 
On Specialized Sales Training 


By V. C. RASMUSSEN, Director, Aviation Institute of Professional Sales Training 


With civil aircraft production getting into full swing and with many 
new entrants in the big race to garner the business, now is the time to 
make certain that your sales organization is capable of meeting— 
and if possible surpassing—the competition. To match the pace, other 
companies are polishing up their sales techniques . .. Is yours? 





recognition as a prime means to ad- 

vance postwar aviation. In fact the 
selling training planned for the early 
postwar years is fully tenfold that of 
America’s prewar commercial aviation 
industry. 

This means that your salesmen will be 
competing with men who have been care- 
fully founded in their work, and hence 
that you, too, must train your staff if 
your company is to keep up with the 
performances of the other fast-moving 
firms. It means that salesmen seeking 
employment will want to know about 
your training plans, that dealers and 
distributors will want to know what 
training is projected for their people 
before they sign up for a new franchise. 

Let no sales manager fool himself that 
he can dodge the expense of training. 
The cost is present whether or not formal 
training is given. The surest and most 
economical method is a well developed, 
carefully considered program. Salesmen 
turnover costs money. Hiring costs, sal- 
laries and drawing accounts, and lost 
prospects add up to substantial sums. 

Planned training costs only an infini- 
tesimal part of this outlay, reduces turn- 
over, and produces men who are armed 
with a thorough working knowledge of 
their jobs. Most important, of course, is 
the goal—increased sales productivity 
which planned training achieves. 

Are there “solid” indications of how 
sales training pays off? Let’s consider 
the ease of the Prudential Insurance Co. 
During a three-year period, this organi- 
zation made a detailed study of 614 


Gro TRAINING is definitely getting 
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newly appointed agents to determine 
(1) the influence of the men’s aptitude, 
as gaged by tests, and (2) the gains 
made through a comprehensive course 
in the fundamentals of salesmanship, 
with the instruction keyed to the job of 
insurance writing. 

Initially, the company grouped all the 
men according to their test ratings in 
aptitude, employing the four categories, 
A, B, C, and D. Then the course of study 
was inaugurated and, later, checks were 
made on the sales performance of the 
men. Finally, at the close of the period 
in which all these salesmen should have 
completed the course of study, Pruden- 
tial set up a basic sales-performance rat- 
ing by designating the average produc- 
tion for the entire 614 men as 100 points. 

This check readily led to comparative 





figures which clearly indicated that there 
is dollars-and-cents value in these aids ‘to 
selling. For it was shown that those who 
completed the sales course stood defi- 
nitely higher in sales than those who 
didn’t. The tabulation—worked out with 
the aptitude ratings retained to indicate 
their relation—gave the following fig- 
ures : 


Those Completing Course 


Aptitude-Rating Sales-Performance 


Group Average 
"6A men... cciccses 246 Points 
re 189 Points 
ig ere 143 Points 
~ 136 Points 
Those Not Completing Course 
— | ere 103 Points 
ge ar ae 90 Points 
PP iss oka dsc 73 Points 
OY" Oa inne k's 52 Points 


(Turn to page 149) 





Thoroughness of your own company’s 
sales-training program may be gaged by 
checking the following ten factors—every 
one of which is essential in the well- 
rounded selling-training plan. To score 
your organization's program, carefully 


Essential Training Factors 


How Does YOUR Training Score In This Check of Success Factors? 


Wholehearted backing by management with company responsible for training................ oO 
Specific and sufficient training appropriation...........cccecececcecececte eee eeeeecesecsneeees oO 
COOROTATION Gt Gee Trte NN NII. 6 oc sic ccnices:tvccceeec ce scdawiienceee ss ed nsawendsvcntens Cc 
System for analyzing prospective salesmen............0c0.-eccee cee ee cette eese eee eeeeseetneees oO 
Competent instructors who analyze salesman's job and talk salesman's language.............. oO 
System for selling program to salesmen and developing their habits of study.................. Oo 
Practical selection of clear and thorough instructional subject matter with emphasis on 

CED OID ono overs cs Secs c cde do ae cc spe tollaeids Sees ches shee’ sos LUE Nes Olea oe wee ee Oo 
Precise scheduling, and continuity of training once it is begun...........cccceeceeee cee ceeeees Oo 
SSE CI IVE MN Cl SERIES TMINO S55 oie se cakes cdedt0sbcueclieyscevscsesleiese dues esses cseneles O 
Necessary training tools and equipment..........cccceccceccccscceceeesereseterecstsesensnteces oO 


weigh each factor, and if your plan en- 
compasses it, pencil an "X" in the corre- 
sponding box. Every un"X''d box sharply 
spots a phase which demands attention, 
thus indicating steps to betterment—and 
subsequently more sales. 


Check If Included In Your Program 
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Air Terminal paid $5,000 damages 
to a farmer who claimed that the 
noise of aircraft at that field had reduced 
the milk-giving capacity of his dairy 
cows. On top of this, he collected $350 
for “loss of sleep” from the same cause. 
This litigation, known as the “Bur- 
bank Case,” demonstrates that an air- 
port owner may be successfully sued at 
any time by anyone who can “show rea- 
son” and get the court to consider it 
plausible. The airport, one of the oldest 
in California, had been operated contin- 
uously for many years without legal 
trouble, but this good record carried no 
influence when the case came to court. 

The life of the airport manager is con- 
stantly clouded by the fact that almost 
any adverse happening may be construed 
as what the courts call “contributory 
negligence.” And through the manager, 
the municipality which may own the 
property can be affected. The manager 
is expected to “take reasonable care” to 
foresee and forestall any and all con- 
tingencies, and this term “reasonable 
eare” is an all-embracing phrase used 
to cover almost every possible situation 
in which the manager, owner, or operator 
could possibly be blamed or held liable 
for damages. 

Of course, the courts have assigned to 
airport managers varying degrees of re- 
sponsibility for “reasonable care,” ac- 
cording to the experience, skill, and 
familiarity of each plaintiff in connec- 
tion with the activities from which 
injury was sustained. In other words, 
contributory negligence on the part of 
the plaintiff plays heavily against him 
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Don't "Get Stuck” 
For Damages 


By ROBERT F. CARROLL, Engineering Department, Aero Insurance Underwriters 


if it ean be proved that he did not exer- 
eise reasonable care in avoiding danger- 
ous conditions alleged to have existed 
through negligence of the airport man- 
ager. 

If this constant danger of liability for 
damages confronts the airport manager, 
what about he liablity of the business- 
man or municipality owning an airport? 

Though three states—Georgia, Texas, 
and Wisconsin—have statutes which spe- 
cifically exempt the city from liability, 
the courts generally contend that when a 
municipality engages in a commercial 
venture which is not a function of gov- 
ernment—such as an airport—it “should 
be held to the same standard of just 
dealing and liability that the law pre- 
scribes for private individuals and cor- 
porations.” Another legal opinion 
(Chafor vs. City of Long Beach) states: 
“Operations that are commercial in es- 
sence, regardless of whether or not they 
are profitable, accrue to the private ad- 
vantage of the inhabitants of the city 
and, to a certain extent, to the advantage 
of the city itself. Therefore, the conduct, 
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pocketbook. 


and municipality, in such cases is con- 


trolled by the same rules of liability as 


apply to an individual.” 

The airport manager or owner owes a 
legal duty or obligation to all personnel 
using the field’s facilities. Whether a 
private operator or municipality, the 
owner is responsible for the acts of his 
agent the manager. It should be remem- 
bered that if the manager is sued, it costs 
nothing to include as co-defendant the 
person or city which employs him or has 
leased the field to him. 

Employees, individual pilots, tenants 
of whole hangars or renters of hangar 
space, and concessionaires all have the 
legal right to assume that the services 
and facilities provided by the manager 
are in a safe and efficient condition. 
Against these people, however, contribu- 
tory negligence can frequently be 
proved, because it is assumed they have 
familiarity and experience with preva- 
lent conditions. 

The manager owes, however, a further 
duty to a body of people to which this 
factor can rarely be applied—the public 
at large. Included are specially invited 
guests—persons who take sightseeing 
rides and who watch air races, parachute 
jumps, balloon ascensions, ete., and from 

(Turn to page 146) 


Even the sleeplessness of a farmer or the discon- 
tent of his milch cow can be sufficient cause for a 
legal action which “lifts” several thousand dollars 
from the unprepared airport owner's personal 
Hence, it's essential that field 
managers clearly recognize their liabilities and 
take steps—as detailed here—to avoid these 
business-maiming court penalties. 
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Continuing his new highly realistic series on successful launching and 


operation of an airfield enterprise, the author presents exemplary organization charts, 
details concise record forms, and thus demonstrates that— 





SYSTEM SAVES $$$ 
AT THE AIRPORT 


PART II OF A SERIES 


By CHARLES A. PARKER, Major, AAFATC, Retired 





O matter how small a business may 
| N be, it should have a planned pro- 
cedure and good organization 
among the personnel—without which 
wasted effort and displeased customers 
will result. System must be instituted at 
the very outset of a business venture, 
(also see Part I, page 84, Feb. “Avia- 
TION) after which future expansion will 
be simplified, ; 
Although the one-man show in avia- 
tion is very nearly a thing of the past, 
the small enterprise will continue. The 
latter will spring up in a form where 
administration is so dependent upon one 
individual’s prowess as was often the 
case yesterday. In the early era, every- 
thing revolved around the ability of an 
individual, commonly a pilot who was 
the entire concern. He was frequently 
owner, airman, and mechanic in one, on 
occasion engaging a helper or two who 
worked in return for a chance to fly 
occasionally. 
While this early operator may have 
been a good pilot and clever mechanic, 
he often lacked fundamental business 


knowhow and consequently accom- 
plished little, or failed altogether in his 
undertaking. 

A number of years ago, the writer was 
associated in a small New England air- 
port operating company. While it sel- 
dom employed more than seven persons, 
each had a definite job and title. Even 
though a small operation, such procedure 
looked good to the public, lifting the 
business beyond the level of just an 
elementary affair. The organization set- 
up of that company exemplifies the kind 
of foundation upon which any small op- 
eration can be built to fundamentally 
good advantage. 

The organization was _ constructed 
around an able pilot who was principal 
owner, manager and president, assisted 
by a secretary and treasurer, who both 
held working jobs. The chief mechanic 
had charge of the hangar, repair, stor- 
age, and line service. The other division 
was a combination of sales and office 
work. This special handling of selling 
and service was in contrast to former 
doubling up which caused many oper- 
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Method of organization of a small airport company. 


ators to fail. If the manager is also chief 
pilot, he cannot fly and at the same time 
attend to business. This manager there- 
fore engaged someone else to sell and do 
the office work. 

Natural development would be to ex- 
pand the piloting staff, take on more me- 
chanics, split the line operations away 
from overhaul and repair, and break 
the sales down into straight selling and 
contact work. This would then eall for 
the employment: of an office or opera- 
tions clerk, who would also do the book- 
keeping. This gives a basic system 
around which any new organization can 
be established. 


Flight Control 


Basic records for a complete flying 
service include: Reservations form, flight 
sheet, line release cards, time-keeping 
record, rental agreement, and customer 
flight records. 

Current operations and scheduling of 
aircraft can be controlled through use of 
the reservations sheet (Fig. 1) set up 
for half-hour intervals and earrying a 
listing of all aircraft in use. This form 
prevents confusion, disappointments, 
and delays, while ‘enabling any member 
of the organization to know exactly what 
craft are available. This form can be 
maintained for a week in advance. 

The flight sheet (Fig. 2) is the basic 
operational record tying directly into 
the accounting system. In a small opera- 
tion it can include all activities, such as 
gasoline and oil sales, storage, mainte- 
nance, ete. However, if the business is 
of any size, it will be found advisable to 
include only flight operations. Other 
forms can be used for line service and 
shop work forms which will be routed 
directly into the hands of the book- 
keeper. The flight sheet should include 
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space for entering cash received and 
charges on account. 

Charter flights will be entered as they 
occur. Short flights or hops can be han- 
dled by tickets. Time can be computed 
from ticket stubs collected by the pilots 
and entered on the sheet, broken down 
by totals for each plane and pilot at the 
end of the day. The flight sheet will, of 
course, carry an entry of each company 
flight, test hop, ete., in order to make the 
records complete. 

From the flight sheet, company pilots 
ean draw their time for individual log 
books, while the mechanical department 
can do the same for all company air- 
craft, making entries in the respective 
aircraft and engine log books. 

For the operations clerk merely to give 
verbal approval for a flight and allow 
the customer to pass the word on to the 
line erew—is obviously a rather loose 


procedure. It is better that the clerk is- - 


sue to the customer a line release card 
(Fig. 3) for presentation, in turn, to the 
lineman. Thus the latter, often operat- 
ing some distance from the office, is fully 
assured that the holder has been ap- 
proved for that particular plane and 
flight. Also the customer has documented 
assurance that the lineman is releasing 
an airplane on which responsibility is 
assumed. Need for such a method be- 
comes even more acute as the business 
grows. 

Accurate recording of flying time can 
be carried out in several ways: (a) It 
ean be entered by the operations clerk or 
the pilot directly on the flight sheet from 
observation; (b) the line release can 
earry a listing of hours and minutes that 
ean be checked or punched by the line- 
man, or it can be left blank and the 
times written in, or a time clock located 
on the flying line can be used; or (¢) a 
mechanical recorder mounted in the 
plane can be used—a device employed 
successfully by a company with which 
the writer was associated. 

As cross-country rental flying in- 
creases, it is advisable to add a specific 
release form (Fig. 4)—and this will go 
far toward prevention of misuse of craft, 
particularly by setting straight those 
green pilots who want to go places and 
do things without necessary considera- 
tions. 

Such a form is simple. Information 
may be entered by the flyer himself—so 
that he fully recognizes in advance just 
how far he can go without gassing. In- 
cluded is an estimation of flight time, 
and a check on the weather. The form 
may be drafted to include other data, 
such as time of sunset and whether the 
flyer has a map on which he has selected 
an alternate landing field for use if the 
desired airport be closed. This may seem 
like a top-heavy system, but the time is 
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Method of organization of a large airport business, where 
many different activities call for subdivision of departments. 


not yet here when it’s feasible to let any- 
body get into a plane and just go some- 
where without thinking. 

Individual record cards of each stu- 
dent and renter pilot should be readily 
available to the operations clerk and the 
instructors. In a large ‘operation, where 
the accounting system is removed from 
the operations office, these individual 
eards become particularly desirable. 
Each ecard should list pertinent data on 
the student and provide space for a 
record of each flight—its nature, dura- 
tion, instructor’s name, and plane used. 

Few operators have a written under- 


RESERVATIONS SHEET 


NC 20786 || NG 3110 





3 


NG 31808 | NC 433K | NC30I100 


standing with their customers, definitely 
stating responsibilities in connection 
with the hire of an airplane. Parallel to 
the matter of aircraft rental is the auto- 
mobile rental business, and the aviation 
operator can benefit from some of the 
features incorporated in the latter. 

In the case of one leading auto-renting 
company, a surprisingly binding con- 
tract is entered into by the renter-driver. 
A typical contract states: “ ... that in 
the event he (the renter) fails to abide 
by the terms of this agreement, (he) may 
be liable to criminal prosecution . . . and 
that .. . the lessor shall have the imme- 


DATE- tiee. 5, 145 


3 NOTES 


Fig. 1. Reservations Sheet is used to enter all time allotted to various planes, including names of 
customers and company pilots (latter indicated by parentheses). Thus contusion and possible 


disputes are avoided. 
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Fig. 2. On Flight Sheet is recorded individual time of each flight, nature of flight, and 


whether cash or credit transaction. 


diate right to institute civil proceedings 
... for any unpaid rental...” The mat- 
ter of offenses, legal and otherwise, is 
particularly noteworthy, and can apply 
in connection with: Failure to return at 
a specified time; failure to lock vehicle 
and remove key when not in use; the 
renter’s ability to pay at the time of 
hire; agreement that he alone will drive 
the car; affirmation that his license is in 
force; assumption of liability for dam- 
age which may be inflicted upon the car; 
and affirmation that he will fully comply 
with driving laws. 

This system may surprise the operator 
who has been used to loose rental opera- 
tion, where the rental is consummated 
with a mere verbal, “You’re okay to 
take it”. But the entire enterprise may 
depend upon what happens in a single 
flight. 

Chief arguments against the use of 
rental agreements in prewar times were 
that customers are hard enough to obtain 
without imposing restrictions on them at 
the outset and that the average flyer 
would refuse to sign such an agreement, 
or if asked to do so would probably go 
to a competing company which did not 
require it. But with a great expansion 
in prospect for postwar flying, every 
operator should employ some form of 
rental agreement. It is doubtful that this 
systematic procedure will deter the sub- 
stantial class of trade or the thinking 
person; meanwhile, it is certain that it 
greatly safeguards the operator against 
lost from accident. The customer should 
understand that, as long as he abides by 
good flying rules and the CAA regula- 
tions, he will not be called upon for any 
damages, because rental agreements af- 
ford protection for the customer as well 
as the company. 


Ground Services 


Ground services include storage, gas 
and oil sales, mechanical work, and the 
parts business. It was previously stated 
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that records of such income could be 
kept on an expanded flight sheet when 
starting. This, however, will become in- 
adequate with increased business later 
on. Once the parts and supply depart- 
ment reaches any real volume, it will 
obviously require a system of its own, as 
will the hangar and shop services. Out- 
lines given here will be adaptable to the 
larger type of aviation operation, but 
may be whittled down to fit almost any 
situation. 

Hangar and line service in a small 
company may include everything except 
flying. Here, it will be considered to in- 
clude storage, gasoline and oil dispens- 
ing, and miscellaneous, services, such as 
washing and polishing. 

A good personnel arrangement in- 
cludes a hangar foreman, or line chief, 
and a staff of assistants. Working rec- 
ords maintained by the foreman feed di- 


rectly into the accounting system, and . 


consist of: 

(1) Registration book. All entries and 
regular customer storage are recorded 
here. Totals of this book go into the 
accounts at the end of each month or 
when a customer drops out. (2) Gas 
book. Here are recorded all gas and oil 
sales, battery charging, and charges for 
transient storage. Gas slips are valuable 
to the customer in order to obtain state 
gasoline tax refunds. And (3) the com- 
pany service book. In this are recorded 
all products. used on the operational air- 
craft of the company. 

Parts and supply may range from a 
few items in the back of the hangar to a 
complex setup involving thousands of 
parts. A company may stock parts only 
for its own use or may have a combina- 
tion stock department and retail supply. 
The tendency has been for an operator 
to. stock up with parts pertaining to 
products he is using and then to obtain 
a dealership for as large an area as pos- 
sible. 

Losses through improper handling 


Names of both student and pilot are entered. 


have presented problems in the past. 
Small production may make it prohibi- 
tive to carry certain items because of 
the low demand, while constant change 
makes for early obsolescence and un- 
saleable items. It is difficult to give first 
class service without overstocking or ty- 
ing up money in low turnover items, 
and in merchandising it is turnover that 
counts. ; 

In the case of older and larger air- 
craft, parts often had to be obtained 
from the factories, which caused long 
delays and consequent dissatisfaction, 
but this situation has materially changed 
with the advent of the light plane and 
standard types of small engines. Lower 
inventory costs and the great number of 
light aircraft now make it logical for 
the average operator to carry a parts 
dealership, where as this was often eco- 
nomically prohibitive heretofore. Of 
course much basic items as clear dope, 
plywood, ignition wire, sparkplugs, 
linen, spruce, and steel tubing are al- 
ways in demand. Items such as logs and 
aviation books, trinkets, ete., can be 
added, while used equipment at a good 
mark off is always saleable. 

Running inventories of supplies can 
be kept, or periodic inventories made of 
stock on hand. A running account repre- 
sents considerable work, and the opera- 
tor will probably not want to be over- 
burdened with such detail. Shop requisi- 
tions can be used to draw supplies for 
the operator’s own use, while a conven- 
tional cash register slip can be used for 
customer sales. These will go to the book- 
keeping office, and they can also serve as 
the basis for some type of inventory con- 
trol, such as that in use by local auto 
dealers. 

Aireraft maintenance, overhaul, and 
repair varies from a general mainte- 
nance service, carried out in the back of 
the hangar, to extensive enterprises cap- 
able of every class of work. The man 
who owned an airplane in prewar days 
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7 was drawn toward the larger shop, where 
experienced specialists could be found. 
But a trend toward automotive practice 
in maintenance and repair has recently 
been in evidence. Many well equipped 
service stations can now be found at air- 
ports throughout the U. S., and their 
numbers are multiplying. 

7 Local “factory service’ has become 
~ common in the service centers now found 
everywhere for the more popular avia- 
tion products. The operator is usually 
required to carry a stock, and to have 
suitable machinery. He will also make 
occasional visits to the factories for up- 
to-date instruction on new models. In 
aircraft sales, service and supply is as 
important as it has proved itself to be 
in the mofor ear business. The airplane 
must be serviced with a minimum of in- 
convenience if its ownership is to be 
desirable. With a situation where sev- 
eral different makes of engines are avail- 
able for one type of airplane, the avia- 
tion operator’s service becomes slightly 
; more complicated than in the case of the 
auto dealer. 

| An aircraft repair shop may be set up 
} on any of the following plans: Mainte- 
nance of company airplanes only; main- 
tenance of both company and customer 
airplanes, or maintenance of customer 
aircraft only. Any shop designed to 
carry out maintenance, overhaul, and 
installation should hold an Aireraft Re- 
pair Station Certificate for each class 
of work. This will simplify work ap- 
proval by CAA. CAR list the necessary 
tools and equipment that a shop must 
possess in order to be rated as “Govern- 
ment Approved.” It is suggested that 
the reader review CAR-52, titled “Air- 
craft Repair Station Rating,” for a 
comprehensive review of these require- 
ments. 

Organization of the small shop repre- 
sents no difficult problem. Work orders, 
presented to the bookkeeper on comple- 
tion of a job, can be used to list all labor 
and materials, but larger shop opera- 
tion is not quite so simple, particularly 
where a number of men and several de- 
partments work on one job. The shop 
mechanic who undertakes a job is much 
like a doctor who diagnoses a case. First, 
he must determine what is wrong, then 
recommend the corrective measures, and 
finally take steps to carry out the work. 
With the high cost of aviation materials 
and supplies, the importance of doing 
correct work is evident. Errors that must 
be absorbed by the company can eat into 
profits, so there must be a systematic 
procedure that will enable an accurate 
record of all elements involved in any 
job. Unpleasant customer relations have 
resulted from misunderstandings with 
the trade relative to such items as: Con- 
dition of the equipment when received, 
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Fig. 3. Flight Release, given fo customer by 
clerk, provides definite check on use of planes. 


differences between work expected and 
work actually performed, and improper 
allowances made »in preliminary esti- 
mates. The following preliminary rec- 
ords will therefore be found advantage- 
ous: Aircraft inspection sheet, engine 
check sheet, propeller inspection sheet, 
and radio inspection sheet. 

After inspection and determination of 
the work to be done, a work order list- 
ing everything — and signed by the 
customer — will save many headaches. 
A job number should then be assigned, 
and then a shop order, describing the 
job, should be filled out and posted. All 


references to that particular job will 


thereafter carry this number. Depart- 
ment foremen can then assign men to the 
work. Additional forms may be found 
useful in the engine shop, such as an 
engine-overhaul or carburetor-overhall 
record. For recording labor, use time 
slips on which the job number, mechanic, 
“time on” and “time off” for that job 
are included. These can best be used with 
a time clock. Stock department requisi- 
tions should be used on which all mate- 
rials are issued. On completion of the 
job, time slips and requisitions can be 
brought together in one job envelope. 
Items are totaled, costs computed, and 
the final price determined, after which 
the job envelope goes to the accounting 
department. 


On a flat rate or contract basis, it will 
be desirable to follow progress of the 
work and determine how it is paralleling 
the preliminary estimates. For this, a 
sheet can be used showing hours allowed 
in the original estimate, and the actual 
man-hours in comparison, enabling a 
backlog of information to be accumu- 
lated that should be of value in making 
future estimates. The operator will also 
find it advantageous to set up a system 
of flat rates for recurring work. This 
will appeal to the customer. Such rates 
can of course be revised from time to 
time as the costs of labor and materials 
vary. Some experience will be required, 
however, before a system of flat rates 
can be established. 
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Fig. 4. Cross Country Release definitely fixes responsi- 
bility of renter-pilot when faking up company plane. 











Four-Place Personal Design 
Features Novel Structural Ideas 


pusher propeller aft of the tail 

surfaces, an unusual design for a 
four-place low-wing personal plane has 
been drawn up by Thomas Mountjoy of 
Riverdale, Md., aero engineer for Engi- 
neering & Research Corp., Ercoupe mak- 
er. This is a private study without spon- 
sorship by the company. 

Powered by a 150-to-200 hp. engine 
turning an 84-in. dia. four-blade pro- 
peller, it is estimated that the craft 
would have a top speed of 170 mph., 
cruise at 150 mph., and have a range of 
600 mph. Power would be transmitted 
to the prop through an extension shaft 


C ONTRIVED TO MOUNT a ring-guarded 


in the high-mounted single tail boom. | 


In addition, an emergency Jato unit 
would be fitted at the engine exhaust out- 
let, to be employed in event of failure of 
the conventional engine. 

Use of a ring cowling around the pro- 
peller would not only act as a safeguard 
from the hazard of this installation, but 
it is also stated that it would add 5% 
to blade tip efficiency. The ring would 
have trailing edge flaps, similar to those 
used to regulate conventional-engine 
temperatures, but in this case they would 
be utilized as air brakes, as well as to 
muffle propeller noise. 

Other features would include spin- 
proof, two- or three-control system; re- 
tractable tricycle landing gear having a 
steerable nose wheel; and 8 ft. tread with 
knee action. Additions are also being 
considered to achieve roadability. 

Span is given as 35 ft., and length 
would be 26 ft. Good visibility would 
be provided through use of large win- 
dows, and easy entrance and exit would 
he possible, since the doors would be set 
ahead of the wings. 

Although this design has not passed 
the drawing board and model stage, and 
there are no plans at present for produc- 
tion, the designer estimates that. the craft 
would sell at $4,000. 
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Unorthodox family craft planned by Maryland engineer is single-boom 
spin-proof pusher in $4,000 class. Safety features would include pro- 
peller guard and emergency Jato power unit. Designer is also con- 
sidering roadability. 





As yet only a project, this four-seater, designed and modeled by Thomas Mountjoy, presents 
many unusual and interesting features, notably propeller mounted behind tail surfaces and 
enclosed in a special ring-type guard. Latter is also seen increasing blade-tip efficiency. 
Designer believes craft would have 170-mph. top speed and 600-mi. range when powered by a 
150-to-200-hp. engine. 


& 


Engine would transmit power to four-blade prop through extension shaft inside single tail 
boom. Propeller ring would have airfoil cross-section to provide additional stabilizing area. 
Auxiliary Jato unit would be used for emergency power. Craft would have retractable three- 
wheel landing: gear, with steerable nose wheel. 
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FLYING EQUIPMENT 








Southern Aircraft's experimental 2-place roadable has 128-mph. top 


speed with 125-hp. Franklin. 


craft as aufo. 


Wings, booms, and fail surfaces are 
quickly detachable, as is nose-mounted prop. Bottom photo shows 


range. 





Six-place twin-engine Southernaire is scheduled for production early 
in spring. Now powered with 200-hp. Rangers, later models will have 
270-hp. Continentals, giving craft 175-mph. top speed and 760-mi. 


Texas Firm Tests Roadable; 
Also Has Medium Transport 


on two new and different planes— 

a 2-place roadable craft with re- 
movable wings, and a twin-engine 6- 
place luxury private transport. Both 
Were designed and built by Southern 
Aireraft Div. of Portable Products 
Corp., Garland, a major subcontractor 
for Grumman during the war, and still a 
builder of tail surfaces for the Tigereat. 

Of highwing twin-boom design, the 
roadable plane is powered by a 125-hp. 
Franklin, fitted with a mechanical 
blower. Flight tests thus far have shown 
a top speed of 128 mph., cruising speed 
of 110, and a 50-mph. stalling speed: 
Range is stated to be 310 mi. span is 
30 ft., and gross weight is 1,800 lb. If 
mass-produced, craft would cost about 
$2,500. 

Fuselage is all metal with smooth skin 
metal covering, while wings and tail sur- 
faces are fabric covered. Wing, tail, and 
booms are built as a complete unit, 
quickly attached to, or detached from, 
the fuselage. Change job is understood 
to take four mechanics about 10 min. 
The craft has a tricycle landing gear 


Pron TESTS are underway in Texas 
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Southern Aircraft scouts market possibilities for 2-place personal 
road-and-air craft employing detachable wings. Company also plans 
output of executive plane in $40,000 range. 





with nose wheel. Although a portable 
earrier has been designed to hold the 
flying surfaces when the craft is used as 
an auto, the possibility is noted that 
these units may eventually be kept at 
selected airports and rented out to users, 
se that they would only have to buy the 
car. 

Same wheel control is used for, driving 
the car and flying the aireraft, with gear- 
ing to wheels disengaged as soon as the 
craft takes off. At present the company 
states that this is wholly an experimen- 
tal project and that no production is 
planned until tests are completed and 
public demand is ascertained 

The executive transport, named the 
Southernaire, is at present powered by 
two 200-hp. Rangers turning fixed-pitch 
props. However, production models are 
to have 270-hp. Continentals fitted with 


eontrollable-pitch props, which would 
give an estimated cruising speed of 175.5 
mph. on 62.5% power, a top speed of 
202.5 mph. at sea-level, and a 760-mi 
range. Flight can be maintained on one 
engine. 

Construction is entirely of metal, and 
a hydraulically-operated retractable tri- 
eycle landing gear is used. Weight empty 
is stated to be 3,100 lb., useful load 1,900 
lb., and gross weight 5,000 lb. Baggage 
capacity is given as 200 lb. Instrumenta- 
tion is sufficient for blind flying condi- 
tions. 

Present production plans for the 
Southernaire call for deliveries early in 
spring. A price of $40,000 has been ten- 
tatively set on the craft. At present, the 
transport is making a demonstration 
tour of the country, touching all major 
cities. 








FLYING EQUIPMENT 





VERSATILE AEROCAR 
OFFERED BY BRITISH 


Portsmouth Aviation, new English concern, is building series of small 
twin-engine craft for feederline and charter operations. Adaptable 
to carrying passengers or freight at low cost, planes are to be mar- 
keted in three models, two to have retractable tricycle landing gear. 
Hinged rear fuselage will expedite cargo loading. 





SERIES of three small, light, twin- 
A engine utility transports — the 
Aerocar line—is now under con- 
struction in Britain by Portsmouth Avi- 
ation, Ltd. 

Models planned are all of the same 
general design, but there are differences 
in engines, seating, and in performance. 
The Aerocar Major is to be powered by 
150-hp. Cirrus Major 3s or Gipsy Major 
31s, and the Minor and Junior will have 
100-hp. Cirrus Minor 2s. Major and 
Junior will each seat six, while the 
Minor will carry five. Standard features 
on all models will be sound-proofing and 
air-conditioning, while dual controls will 
be optional. 

Landing gear on Major and Minor is 
to be of tricycle, pneumatically-retract- 
ing type, together with a steerable nose 
wheel; while on the Junior the gear will 
be fixed. Major and Minor will also 
have feathering and reversible pitch 
propellers. 

Fuselage construction will consist of 
jig-drilled bolted steel tubing, with a 
built-up tubular keel to take nosewheel 
loads. Cabin sides, doors, and floors are 
to be of molded plywood, while outer 
covering below floor level is to be of 


metal. Wing center section, which is to 
have two spars, will be detachable by 
removing ten bolts and disconnecting 
controls and electrical and fuel lines. 
Engine mounts are to be attached to the 
front spar, which will also carry the 
landing gear radius rod and jack attach- 
ment point. Main compression legs will 
be fitted to the rear spar, which will also 
carry the brackets for tail booms. 

Plywood-covered outer wing panels 
will be tapered and have two spars. 
Slotted balanced ailerons will be of single 
tubular metal spar construction with 
metal ribs and fabric covering. Wings 
are to be detachable by removing four 
high-tensile steel bolts and control con- 
nections. 

Tail surfaces will be mounted on twin 
booms formed of ply formers and spruce 
stringers, with covering of plywood. 
Dual fins are to have single spruce spars, 
while horizontal surfaces are to be of 
twin spar construction, plywood and fab- 
ric covered. Metal constructed split wing 
flaps will be mechanically linked. They 
will be operated by pneumatic rams. 

Two standard fuel tanks of 30 Im- 
perial gal. capacity will be included on 
all models and are to be set in the center 





Specifications and Data Of Aerocar Series - 


Minor 
42 ft. 
26 ft. 3 in. 
= i yf > 
sq. ft. 
13.53 


800 tom 
m. 
16,200 ft. 

833 mi. 


5 

100-hp. Cirrus 
Minor 

Retract. Tricycle 


6 

100-hp. Cirrus 
Minor 

Fixed 


section. A balance pipe will be fitted to 
tanks. 

Instruments are to be centrally lo- 
cated. On the Major and Minor they 
will consist of the following: Sperry 
artificial horizon, Sperry directional ' 
gyro, turn and bank indicator, airspeed 
indicator, sensitive altimeter, 2 electric 
tachometers, 2 combined electric oil 
pressure and temperature gages, 2 fuel 
pressure warning lights, 8-day clock, 
compass, flap position indicator, 2 elec- 
tric fuel gages, landing gear position 
indicator, 4-element air pressure gage, 
and suction gage. 

On the Junior, instruments are to be: 
Airspeed indicator, simple altimeter, 
turn and bank indicator, flap position 
indicator, compass, 2 mechanical tachom- 
eters, 2 oil temperature gages, 2 oil 
pressure gages, and 2 fuel pressure 
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Designed to carry five fo six passengers of 
light freight, Portsmouth Aviation Aerocar 's 
now being built in Britain in several models. 
Engines are fo range from 100 hp. to 150 hp. 
and top speeds from 126 mph. to 164 mph. 
Mixed metal and wood construction is being 
utilized. Noteworthy is large expanse of wi?- 
dow area. 
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FLYING SQULP MENT 





Roteron's shiny little co-axial single- 
placer mounts a 25-hp. Noble rotary 
engine between ifs rotors. Weighing 
400 Ib., craft is of all-metal construc- 
tion, except for solid laminated-maple 
blades. 


NEAT LITTLE single-place helicop- 
Aw featuring unique installation 

of the engine—between the co-axial 
rotors—has been completed by Roteron, 
Ine., of 2439 Fletcher Drive, Los An- 
geles. Flight tests were scheduled to be- 
gin as we went to press. 

A 5-cyl. 25-hp. radial rotary engine 
(with a 2:1 planetary gear reduction be- 
tween crankshaft and upper rotor shaft) 
is attached to the lower rotor hub. The 
entire assembly rotates freely in bear- 
ings. Torque of the upper rotor causes 
the engine case to counter-rotate, conse- 
quently counter-rotating the lower rotor. 
A stationary carburetor is set just below 
the bearing housing, with fuel drawn up 
through the revolving shaft. Electrical 
energy for ignition is supplied through 
slip rings. 

Three-bladed solid laminated-maple 
rotors are used. Kach upper blade is 4 ft. 
10 in., with chord at root 7 in., and at 
tip 5 in. Lower blades are 7 ft. 8 in. long, 
with 8-in. chord at root, and 5 in. at tip. 
The blade roots are constructed of two 
alloy steel spars at the center of pres- 
sure, with blades bolted between plates. 

Upper and lower rotor consists of an 
aluminum casting with three hubs, each 
containing two Timken bearings, and de- 
signed to give rotor blades 3 deg. of 
dihedral. Slots in inside of hub permit 
turning of rotor spars in bearings for 
pitch changes. All hubs are tied together 
with alloy steel safety bands. 

Controls consist of cyclic and cor- 
related pitch, rudder (to offset any 
torque caused by friction in rotor assem- 
blies), and throttle. Blade root control 
arms projecting through slots in rotor 
hubs are fastened by a linkage system 
to roller bearing gimbal rings actuated 
by a hydraulie cylinder. Rings may be 
moved up and down for correlated pitch 
change governing vertical flight, or may 
be tilted in any direction for eyelie pitch 
change. The rudder, controlled by pedals, 
Pivots from vertical to semi-horizontal 
position, and rotor downwash swings 


' fuselage in desired horizontal direction. 
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One-Place Co-Axial Copter 
Completed by Roteron 


New West Coast firm's first model has unusual power plant location 
and novel control features. Unique, too, is arrangement enabling pi- 


lot to vary speed of rotors. 





Cyclic pitch control of both rotors is 
simultaneous with movement of control 
stick, thus governing directional flight 
and stability. 

Correlated pitch control is varied si- 
multaneously with a second control that is 
connected with the throttle. The relative 
correlated pitch between the rotors may 
be varied, as conditions require, by a 
third control that can be locked in any 
position. The latter function will allow 
optimum relation between blade pitch, 
engine rpm., and blade rpm. 

The following advantages are claimed 
for the Roteron power transmission sys- 
tem: It allows combination of a large 
rotor with a small rotor; the small rotor 
permits use of a simpler and lighter gear 
reduction unit, tends to have a stabiliz- 
ing effect, and makes for easier control; 
it is possible to vary pitch and speed of 
either rotor, and rotor rpm. may be as 


much as doubled without changing en- 
gine rpm.; and auto-rotation is possible 
in ease of engine failure. 

It is stated that by placing the engine 
between the rotors there is more space 
available in the fuselage, engine is read- 
ily air cooled, entire power is transmitted 
directly to the rotors, there is a consid- 
erable savings in construction, and an 
improvement is achieved in inherent 
stability. 

Completely enclosed fuselage is of all- 
metal construction, using steel tubing 
and aluminum skin. Landing gear is 
fixed tricyele, with full-swiveling wheels. 
Gross weight of the craft is 400 lb. 

A second model using 100 hp. and in- 
tended to carry two persons, is in the 
design stage. Basically similar to the 
eraft now built, company officials quote 
a price of no more than $2,800 for lim- 
ited production models of the two seater. 
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Specify. the Timken Propeller Blade 
Bearing which proved so successful in Al- 
lied airplanes in the aerial war over Europe. 


Although rugged enough to carry 10,000 


times its own weight, this double-row 
tapered roller bearing has all its component 
parts finished so smooth and within such 
close tolerances that correct propeller blade 
pitch is easily maintained at any speed and 
under any weather condition. 


Weight variations between any two com- 
plete bearings are held to the absolute min- 
imum to prevent throwing the propellers 
out of balance. 


Because it zs a tapered roller bearing, it can 
easily handle the tilting forces caused by 
inertia, heavy propelling thrust and gyro- 
'- scopic effect applied at long leverage and 
does so with a few rollers on opposite sides 
of a base with a span of only 634 inches. 


Don’t hesitate to consult us if you have 
a propeller feathering problem. We'll be 
glad to help solve it. The Timken Roller 
Bearing Company, Canton 6, Ohio. 


“Be sure the trade-mark “TIMKEN” is stamped 
on every bearing you use.” 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


TAPERED ROLLER BEARINGS 





AVIATION, March, 1946 








DESIGN ANALYSIS OF 


BMW 003 TURBOJET 


studied by German scientists and 

engineers since the middle ’30s, but 
practical application had to be post- 
poned until flying speeds of at least 400 
mph. became a reality. Theoretical cal- 
culations indicated that this speed had 
to be attained before a tolerable thermal 
efficiency could be realized from a power 
plant of the jet propulsion type, hence 
intensive development work on jet en- 
gines could not be undertaken until the 
speed requirement could be met. This 
condition was achieved by the Germans 
in 1938-1939 (Maj. Gen. Ernst Udet, 
394 mph. June ’38; F. Wendel, 469 
mph., Apr. ’39), and development of jet 
propulsion was thereafter carried for- 
ward at a high priority upon instructions 
from the German Air Ministry (Reichs- 


J: PROPULSION for aireraft had been 


By MAJ. RUDOLPH C. SCHULTE, 


Project Officer, Turbojet and Gas Turbine Developments, Hq., AAF 


This first—and exhaustive—study of the Bavarian Motor Works’ prime 
jet engine development lucidly combines details of the unit's makeup 
and operational features with a start-to-finish history of basic experi- 
mentation. . . . The 19th analysis in AVIATION'S embracing series. 





luftfahrtministeriums, known as RLM). 

The Bavarian Motor Works (Bayer- 
ische Motorenwerke, or BMW) with 
main plant at Munich, was Germany’s 
leading aircooled aircraft engine builder. 
BMW’s Spandau plant, near Berlin, had 
been investigating all types of aircraft 





propulsion systems for many years, and 
upon receiving a directive from RLM to 
conduct intensive development work on 
turbojet engines, its efforts were concen- 
trated on two specific types—the turbine- 
air jet (TL) unit and the motor-air 
(ML) jet unit. 
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Sectional view of 003 turbojet: (1) Air intake, 
(2) oil tank, (3) oil cooler, (4) starter tuel 
tank, (5) starter, (6) auxiliary drive shafts, 
(7) compressor, (8) fuel injection nozzle, (9) 
combustion chamber, (10) furbine nozzle, (11) 
without wheel, (12) thrust nozzle, and (13) 
adjustable tail cone. Note general design 
similarity of this turbojet to Junkers Jumo 004 
jet plant shown on pages 121-3, Nov. ‘45 
" Aviation." 


The ML jet unit was similar to the 
power plant used by Campini in Italy, 
consisting of a conventional reciprocat- 
ing engine driving a compressor instead 
of a propeller. The compressed air was 
heated by addition of fuel and expelled 
to the rear through a nozzle, thus pro- 
ducing a high velocity discharge to de- 
velop thrust. Studies, supported by test 
data, indicated that in-high speed flight, 
TL and ML units were equally efficient. 
However, the TL unit—turbojet, as it is 
known here—proved to be superior in 
simplicity of construction, weight, and 
size, whereas the ML power plant proved 
better in takeoff thrust and specific fuel 
consumption under part-load. 

In the light of experience available 
from the construction of gas turbines, 
and because of the simplicity of the com- 
plete power plant, BMW gave prefer- 
ence to the turbojet. Eventually, the ML 


Exhaust nozzle is seen in this rear view of 003 
turbojet. Two fins were later added to 
pointed portion of movable bullet to pre- 
clude vibration. 
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unit was discarded, since the develop- 
ment of the turbojet required full atten- 
tion for early success. 

In 1939, RLM requested construction 
of a jet plant with a thrust of 600 kg. 
(1,320 lb.) and a maximum dia. of 600 
mm. (23.6 in.). Specific output was 
based on preliminary calculations made 
by Messerschmitt, and was intended to 
enable a twin-engine jet fighter plane to 
attain a speed of 850 km./hr. (527 
mph.). Accordingly, BMW started de- 
velopment of a unit called the P-3302. 
It was decided at the outset to incorpor- 
ate an axial compressor instead of a 
centrifugal-flow unit—chief reason being 
that, with an axial flow compressor, it 
was possible to build a power plant with 
smaller dia. 

Ten experimental power plants were 
to be built, and after preliminary testing 
of components and various configura- 
tions of turbine wheels, construction of 
a power plant was well under way by 
the end of 1940. First experimental unit 
was run early in 1941, with thrust of 
only 331 lb. obtained. This discourag- 
ingly low output resulted from a number 
of causes. . 

The welded joint between the turbine 
wheel and turbine blading was far from 
perfect, hence blade failures occurred at 
speeds as low as 8,000 rpm.—whereas 
design speed was 9,000 rpm. Temper- 
ature distribution furnished by the com- 
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bustion chamber was very uneven, caus- 
ing pronounced distortion of combustion 
chamber inner liner, also of turbine 
nozzle diaphragm, which in turn created 
friction at the turbine wheel. Pressure 
drop through the combustion chamber 
was much greater than anticipated. Com- 
bustion efficiency was very poor, large 
quantities of fuel remaining unburned 
after leaving the engine. Subsequent 
calculations showed that output of the 
compressor originally selected was too 
small for the turbine use, and major re- 
design of the compressor was necessary. 


Test Flown In ‘41 


First flight test of this experimental 
unit was in late ’41, with two of the units 
attached to an Me-262 which, as a stand- 
by had a conventional engine installed 
in the fuselage nose. 

Because this first experimental power 
plant could not meet the requirement of 
a 600 kg. thrust, it became necessary 
early in ’42 to design a unit that could 
handle a greater air-mass flow and still 
permit the utilization of previous experi- 
ence. This redesign had to be done with- 
out changing principal dimensions and 
takeoff behavior. 

First test of the redesigned unit was 
conducted during the latter part of ’42, 
and a thrust of 550 kg. was obtained, 
although many difficulties still remained. 
For example, fractures from vibration 


occurred in the blades at the first com- 
pressor stage after relatively short run- 
ning periods. Starting characteristics of 
the new power plant were not as good as 
in the earlier unit. Efficiency of the com- 
pressor remained practically unchanged, 
whereas that of the turbine was greatly 
increased. Distribution of temperature 
in the combustion chamber was still far 
from satisfactory. Heat-induced brittle- 
ness was chiefly responsible for rather 
frequent turbine-blade fractures. And 
axial thrust bearings of the compressor 
frequently overheated because of oil 
starvation during the rapid acceleration 
interval in starting. 

Most serious difficulties were suffi- 
ciently overcome by 1943 to commit this 
unit to production. First production 
unit was known as Series O 109-003A-0, 
and first flight with the BMW 003 was 
made in Oct. 43, using a Ju-88 airplane 
as a flying test-bed. 

Continued systematic improvement of 
all parts of the 003—particularly the 
combustion chamber, resulted in a thrust 
of 800 kg. (1,760 lb.), and it was pos- 
sible to make continuous runs of 20-hr., 
and later, 50-hr. This improved per- 
formance was attributed largely to the 
following factors: Vibration fractures in 
the compressor first stage were elimi- 
nated by use of heavier blading. A com- 
bustion chamber was designed which had 
a very low pressure drop and combustion 
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Performance graph of 003A-1 turbojet at 
various airplane speeds and 


efficiency of about 90%. Even tempera- 
ture distribution in the hot gas upstream 
from the turbine nozzle diaphragm was 
accomplished by incorporating air-mix- 
ing vanes in the combustion chamber. 
Friction thrust bearings were replaced 
by roller thrust bearings. Turbine blades 
were made of hollow sheet metal and air- 


altitudes. 


cooled. And thrust nozzle was made 
adjustable, with aircooling provided for 
the adjusting gear. 

By Aug. 744, BMW had delivered its 
first hundred 003 turbojets. In Sept. 744, 
a 42,000-ft. altitude was reached by an 
Arado 234 equipped with these power 
plants. By Apr. 745, the 003 unit was 


Seven-stage axial-flow compressor as- 
sembly of 003. Last stage is at top. 


well along in production and incorpo- 
rated many improvements which added 
to reliability of performance as well as 
simplification of manufacture. (Fuel 
shortages in the Reich became so severe 
that by early ’45 it was necessary to 
burn a crude fuel—known as J-2—sim- 
ilar to Diesel oil, thus making necessary 





Gas Turbine Units Developed By BAW 





Model 
Designation 


Description 


Weight (Ib.) 
& 
Dim. (in.) 


Performance 





T-stage axial flow compressor; single-stage 
turbine; annular combustion chamber; 16 fuel 
nozzles; adjustable tail cone. 


8-stage axial flow compressor; 2-stage turbine; 
annular combustion chamber; 16 fuel nozzles; 
adjustable tail cone. 


Consists of 003A through D gas turbine plus 
rocket of 2,750 Ib. thrust. 


12-stage axial flow compressor; 3-stage tur- 
bine; annular combustion chamber; adjustable 
tail cone; compression pressure 7 atmos. 
Modification of BMW 018 having 4-stage 
turbine and driving counter-rotating pro- 
pellers. 


Wt. 1,342 
Dia. 27.1 
L. 124 


Wt. 1,430 
Dia. 27.1 
L. 124 


Wt. 5,060 
Dia. 49.3 
L. 165 
Wt. 7,270 
Dia. 49.3 
L. 228 


Static sl. thrust 1,760 Ib. @ 9,500 rpm. & 
1,980 Ib. @ 9,800 rpm. For 003A: 560 
mph. @ sl. 1,555 Ib. thrust, 560 mph. 
@ 32,000 ft., 695 Ib. Sfc. 1.47-1.40. 


Static sl. thrust 2,420 Ib. @ 10,000 rpm. Sfe. 
1.10. 


Static sl. thrust 7,500 Ib. @ 6,000 rpm. At 
560 mph. @ sl. 6,650 Ib. At 560 mph. 
@ 32,000 ft., 3,220 Ib. Sfe. 1.1-1.3. 

Static sl. thrust 4,850 Ib. plus 4,700 bhp. 
Total equivalent bhp. 6,570. At 500 mph. 
@ sl. 3,140 Ib. thrust plus 7,000 bhp. 
Total equivalent 12,600 bhp. At 500 mph. 
@ 32,000 ft., 1,710 Ib. thrust plus 3;280 bhp. 
Total equivalent bhp. 6,800. 
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Three-quarter rear view of combustion chamber assembly showing inner liner. 
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Three-quarter front view of combustion chamber 
assembly showing fuel manifold aod nozzles. 


major modifications in the fuel system.) 
Seven hundred and fifty units were pro- 
duced before the onrush of the Allied 
armies caused all work to be stopped. 


Development of Major Components 


_ Major components of the 003 consist 
of an inlet duct which guides ram air 
into the compressor; seven-stage axial- 
flow compressor serving to compress this 
air to about 3.5 atmospheres; annular 
combustion chamber, containing 16 fuel 
nozzles, where compressed air is heated 
by the combustion of fuel; turbine as- 
sembly, consisting of turbine nozzles and 
turbine wheel, which drives the com- 
pressor and accessories; and an adjust- | 
able tail cone located aft of the turbine, 
providing desired thrust at all times 
while maintaining temperature of gases 
at turbine wheel below maximum allow- 
able. 

Inlet Duct. Early experimental units 
were equipped with inlet ducts con- 
forming to Assn. of German Engineers 
(Verein Deutscher Ingenieure, or VDI) 
standards, having a slight increase in 
local air velocity at outer contours so 
as to make distribution of velocity as 
uniform as possible prior to entry of air 
into the compressor. Subsequent tests 
soon indicated that a more accurate aero- 
dynamic form was required at the air 
inlet if the unit was to meet the various 
takeoff and flight conditions in a satis- 
factory manner. For example, for flight 
conditions, an inlet form was required 
which would have least possible increase 
in local velocity of air at the outer 
contour so that flow separation would 
be prevented during high speed flight. 
Furthermore, for conversion efficiency 
in the diffuser—i.e., at high flying speeds 
—conversion of ram air into dynamie 
pressure ahead of the compressor must 
be as favorable as possible. For takeoff, 
it was important to prevent flow separa- 
tion at the entrance of the duct, since 
this separation has a marked effect on 
ram efficiency and any reduction in the 
latter would decrease thrust output, re- 
sulting in longer takeoff runs. 


Sheet Metal Used 


The air intake is constructed of light 
alloy sheet. Internal dia. increases from 
nose cowl to the compressor intake, 
smallest dia. being 14.8 in. 

Around the air intake are mounted an 
oil tank, oil cooler, and a small fuel 
tank for the Riedel starter. The oil tank 
oceupies the topmost position, while 
starter fuel tank is immediately behind 
the oil tank, and the oil cooler oceupies 
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half the outer circumference of the air 
intake, being located mainly on the left 
side. Air through the cooler is caused to 
flow in a reverse direction to the com- 
pressor air by providing scoops halfway 
along the internal wall of the intake, 
Air enters these scoops, passes forward 
through the cooler, and joins the main 
air stream again through an annular slot 
formed between the nose cowling and 
the air intake wall. 


Compressor. Extensive tests were car- 
ried forward on axial flow compressor 
designs by the Experimental Institute 
of Aerodynamics at Gottingen. In 1939, 
this laboratory developed model com- 
pressors which showed an average effi- 
ciency of 80%. Blade velocity of this 
compressor at the outside dia. was 820 
ft./see., and axial velocity of airflow was 
328 ft./see. A compressor similar to this 
test model was designed for the first 
BMW experimental units. Blading was 
arranged in such a way that pressure 
conversion took place in the rotating 
blades, while the stator blades served 
merely for deflection. Profile of the ro- 
tating blades was based on a high speed 
profile developed at Gottingen for fairly 
high Mach numbers. When tested on the 
stand, the compressor showed efficiencies 
of 80% over a wide range of loads. 
However, as previously stated, the unit 
proved to have insufficient capacity for 
the output specified by the German Air 
Ministry. 

Hence, a new design of greater capac- © 
ity, but with the same dia., had to 
be made. With cooperation of other 
sources, BMW constructed a compressor 
with a 30% inerease in capacity. Num- 
ber of stages was increased from six to 
seven, average air velocity was increased 
to 460 ft./sec., and rated rpm. of the 
unit raised from 9,000 to 9,500. Pressure 
conversion 10 longer took place entirely 
in the rotating blades, but 30% of this 
pressure rise was accomplished by using 
guide, or stationary, blades. NACA pro- 
files were used for the rotating blades, 
whereas are-shaped profiles were chosen 

Closeup of combustion chamber sandwich mixers, for stationarv blades. 
with conical eddy-producers in background. a 





During early test runs of the new 
unit, vibration failures occurred in the 
first compressor stage after 20 hr. or 
— \_00ling air to exhaust nozzle less—usually resulting in complete de- 

—. struction of the compressor. Cause of 
these failures was found in the support- 
Pritony Sebel Ks) ing profiles of the casing mounted ahead 

Knbitie of the compressor. Decreasing their 
stator number and diminishing the profile 
blade thickness, as well as changing the angu- 
lar position of the rotating blades in the 

; ‘ first stage, made some improvement. 
Cooling air for turbine hozzle However, only by changing the form of 
the blades in the first stage—increasing 
thickness of the base to 124% of profile 
length and reducing outer end to 5%— 
was it possible to eliminate vibration 
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Sectional diagram of annular combustion 
chamber showing paths of fuel flow and air. 
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Front view ‘of nozzle guide vane assembly. 


fractures. Although 2% in compressor 
efficiency was lost by this modification, 
the unit had longer life and efficiencies 
were fairly constant under various load 
conditions. 

Compressor of the first 003- model re- 
leased for mass production had magne- 
sium or Electron blades for the first 
three stages, and last four (higher) 
pressure stages were made of dural. 
Blades were dovetailed to the compressor 
disks and pinned by one hollow rivet per 
blade. Compressor disks were made of 
aluminum alloy dipped in lacquer (for 
corrosion protection) and were provided 
with steel bushings to prevent damage 
to the bore through frequent disassem- 
bly. Compressor shaft was made of 
tempered steel material, and compressor 
casing was east from magnesium alloy. 
Pressure ratio at 9,500 rpm. and 42 Ib. 
of air per sec. mass-flow was a little 
over 3:1, under no ram conditions. At 
560 mph. this ratio increased to about 
3.9: 1. Static, or zero, ram pressure of 
3 is somewhat low for a seven-stage 
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compressor; however, the blades had a 
fairly flat camber. Design Mach number 
of blades was 0.8. . 

Combustion Chamber. When develop- 
ment work on turbojets first started at 
BMW, little was known concerning 
shape, size, and general construction of 
a combustion chamber which would be 
capable of handling such a large volume 
of air at such high velocities, and still 
give stable burning. Many configura- 
tions were tried. 

One of the first facts learned was that 
an eddy area was required somewhere in 
the airstream to maintain combustion 
under the high velocity flow conditions. 
In the first burner, immediately down- 
stream from the compressor exit, 16 fuel 
nozzles were evenly distributed about 
the periphery and sprayed fuel into a 
conically widened circular space. The 
fuel spray formed a cone and struck 
upon a cireular plate, and eddies devel- 
oped just behind this plate, in which 
combustion could be started and main- 
tained. However, this design presented 
several disadvantages. Air coming from 
the compressor struck the eddying plates 
unevenly, causing uneven temperature 
distribution behind the burner. Airflow 
could not be maintained constant, and 
flames would break off prematurely. 
Also, the plates themselves were of 
ceramic material and frequently broke. 
To improve the flow to the eddy plates, 
conical intake ports were installed so 
that each plate received the proper por- 
tion of air, and plates were fabricated 
from steel instead of ceramic material. 





Turbine wheel with machined grooves fo receive blades. First production 
wheel contained 77 blades, whereas latest-—003A-2—had 66, stronger, blades. 
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Details of attachment of 
aircooled blades to turbine 


Combustion was substantially im- 
proved and full load rpm. now could be 
attained. However, the temperature dis- 
tribution was still unsatisfactory, and 
several modifications of the burner were 
attempted. Further testing showed that 
injection of the fuel into the eddy area 
was improper, since the finely-atomized 
spray would change into fairly large 
droplets upon striking the plate. Other 
parts of the fuel spray, unaffected by 
the eddy area, passed through the com- 
bustion chamber unburned since heating 
of cold particles of air under conditions 
of improper temperature distribution 
occurred either too late or not at all. 

Hence, eddy plates were replaced by 
conical eddy-producing elements with 
the fuel nozzles ejecting directly into the 
eddy area of the elements, and this sys- 
tem was used in the production engines. 
To make the flow to the burner as favor- 
able as possible, the eddy-producers were 
constructed in the shape of a ring, re- 
sulting in an airflow similar to that 
associated with aircraft engine cowling. 
Combustion chambers of this type 
showed efficiencies of 90-95% for full 
load operation. 

It was also found that the combustion 
cone and air-conducting tube could be 
developed as an independent element of 
the combustion chamber—a substantial 
operational improvement, since these 
burners could be easily and rapidly re- 
moved for cleaning, or for replacement 
in event of damage. 
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hollow 
wheel. 


Satisfactory tests of the conical 
burner also settled the controversial 
question of whether combustion in a 
chamber with individual burners (annu- 
lar type) is superior to combustion in 
several individual chambers—the results 
clearly indicating that the annular type 
chamber was the most satisfactory. Con- 
struction and mounting are much sim- 
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flow of cooling air from wheel through 
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Turbine wheel with blades attached. Note sheet metal disk 
applied to each side of wheel to guide cooling air to blades. 


pler, and difficult transitions from com- 
pressor to combustion chamber, and from 
the latter to the turbine, are eliminated. 
Moreover, to improve distribution of 
temperature, it was decided, on the 
basis of thorough preliminary tests, to 
substitute the partial-combustion process 
for total combustion. 

Pressure loss in the combustion cham- 
ber plays an important part in the over- 
all efficiency of the unit. This loss is 
caused by (1) pressure decrease in the 
burners resulting from warping of liners 
and other protruding surfaces, causing 
disturbance in the airflow; and (2) di- 
minished pressure resulting from heat- 
ing of the gas in a combustion chamber 
of constant cross-section—a less impor- 
tant effect. As a result of continued sys- 
tematic development efforts, BMW was 
able to design and construct a combus- 
tion chamber which had low pressure 
loss, yet had a sufficient margin to insure 
stable combustion. . 

After leaving the compressor, the air 
is divided into two streams—primarv an¢ 
secondary. Primary airstream passes 
through the burner and provides the oxy- 


- gen to burn the injected fuel. By means 


of special mixing fin elements, secondary 
air is introduced into the hot gas stream 
at a specified point downstream from the 
burners. This secondary air serves to 
lower the temperature of the gas sufii- 
ciently to meet the turbine inlet tempera- 
ture requirements, and also to maintain 
uniform temperature at the end of the 
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combustion chamber, thus eliminating 
hot spots. From a structural standpoint, 
the ratio of primary to secondary air 
is determined essentially by the free pas- 
sage areas at the burner end, and at the 
mixing fins. This ratio can be adjusted 
by varying the appropriate passage 
areas until the desired result is obtained. 
With this combustion chamber configura- 
tion, it proved possible to reduce the 
ratio between maximum and mean tem- 
perature of the hot gas to 1.2, as against 
1.8 to 2.0 for earlier designs. 

The annular combustion chamber in- 
corporates 16 fuel injection nozzles, each 
having an eddy-producing conical ele- 
ment around the nozzle tip, and 80 
mixing fins divided evenly between inner 
and outer rings. 

Forward section of the combustion 
chamber, which carries the fuel nozzles 
and conical eddy-producing elements, is 
made of sand-cast aluminum alloy. 
Combustion chamber liners are made of 
1010 steel and are protected against 
fusion by an aluminum lacquer burned- 
in at a temperature of 400 deg. C. Mix- 
ing fins were in a much hotter zone and 
were constructed of a better heat-resist- 
ing alloy, known as Sicromal, possessing 
a high chromium content and containing 
silicon and aluminum to improve its 
heat-resisting properties. 

Turbine. This unit was considered of 
primary importance, the following re- 
quirements being specified: (1) The 
turbine must be able to operate satisfac- 
torily at high temperatures to secure 
maximum efficiency from the complete 
power plant, (2) large flow of air must 
be handled by a wheel of smallest pos- 
sible dia., and (3) number of stages 


- 


Turbine shaft bearing support casting. 





must be maintained as low as possible. 
To expedite this development, BMW 
purposely confined its investigations to 


a one-stage type of turbine construction. , 


It was decided to design a unit with an 
average blade speed (at center of blade) 
of 820 ft./see. and a working tempera- 
ture of 800 deg. C. (1,472 deg. F.) in 





Right side view of accessories arrangement. 
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front of the turbine. Turbine wheel for 
the experimental units had a mean dia. 
of 20.8 in., blade length of 3.52 in., and 
revolved at 9,000 rpm. LEarly-design 
blades were hollow and consisted of two 
pieces of sheet metal welded together, 
and the blade was also welded to the 
wheel. However, the quality of the weld 
could not be relied upon, hence it was 
necessary to attach the blade to the 
wheel by mechanical means. Forged 
blades gave much ‘longer life, but be- 
eause of fabrication difficulties, they 
could not be adapted to mass production 
and were discarded in favor of an air- 
cooled sheet metal blade of improved 
design. 

Hollow sheet metal air-cooled turbine 
blade used in production was made from 
a chrome-nickel alloy. The alloy was cut 
in long sections having a width approxi- 
mately that of the blade height, and the 
strip was then taper-rolled to a thick- 
ness of 2.7 mm. on one end and 0.6 mm. 
at the other, cut to proper length, bent 
in a die, and folded over. Trailing edge 
was welded by the atomie hydrogen 
process. 

Ten additional operations finished 
the blade, with cooling insert. The blade 
was attached to the turbine wheel with 
dowels and wedges, so that centrifugal 
pressure from rotation of the wheel held 
the bucket firmly in place. 

Flow of cooling air used on the tur- 
bine wheel and buckets amounted to ap- 
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Left side view of accessories arrangement. 


proximately 1% of the total airflow 
through the unit. Turbine wheel was 
made of a chrome-molybdenum alloy, 
but, to conserve critical materials, it 
was found that by use of aircooling, an 
inferior alloy could be substituted. After 
turbine blades were in place, a thin sheet 
metal disk was placed on each side of 
the turbine wheel. Cooling air was intro- 
duced between these disks and the wheel, 
from a point near the turbine axle, and 
was exhausted through the turbine buck- 
ets, thus cooling them as well. 

Turbine Nozzle Diaphragm. At first, 
the turbine nozzle blades were made 
simply of twisted sheet metal (as is 
the practice with turbosuperchargers) 
passed through an opening in the outer 
ring and welded to the inner ring. These 
vanes soon became badly distorted, and 
introduced were sheet metal profiled 


vanes, aircooled from the inside, dis- 
tortion being eliminated when the cool- 
ing air was made to exhaust through the 
trailing edge of each blade. However, 
vibration fractures often occurred at the 
point where the blades were welded to 
the nozzle ring, and this difficulty had 
not been entirely overcome when produc- 
tion ceased as a result of American oc- 
cupation. , ; 

Thrust Nozzle. Tests on early experi- 
mental engines were carried on with 
stationary thrust nozzles. This simplified 
construction, and the exhaust outlet area 
could be made exactly as desired. It 
was soon evident that, to control the 
temperature of the gas at the turbine 
inlet—a critical point—under various 
conditions of flight and engine output, 
it was extremely desirable to control the 
thrust nozzle area by having a movable 


Paes 


streamlined “bullet” in the exhaust cone. 

Distortion occurred in the bullet, and 
failures from overheating occurred in 
the rack and pinion moving the bullet 
in and out. An improved design was 
adopted to remedy these difficulties, with 
the conical mushroom or bullet element 
moving in and out, and the regulating 
mechanism aircooled to insure free oper- 
ation. Total distance traveled by the 
bullet element was 4.2 in., which changed 
the thrust nozzle area from 155 to 220 
sq.in. 

Thrust nozzle was made of deep- 
drawn 1010 sheet metal. After fabrica- 
tion by spotwelding, the entire assembly 
was sprayed or dipped in aluminum 
lacquer and baked at a temperature of 
400 deg. C. . 

Ausiliary Drives and Reduction Gear- 
ing. On the production unit, the gears 
are mounted in a easing situated between 
starter engine and front of compressor 
shaft. This casing contains a compli- 
eated drive system between starter and 
compressor shaft, and compressor shaft 
and auxiliaries. There are two exten- 
sion shafts on the same axis between 
compressor shaft and starter dog. For- 
ward shaft carries the starter dog, which 
meshes with the starter engine dog, and 
the drive is taken by a short offset stub 
shaft to compressor shaft. The other 
extension shaft, which revolves. inde- 
pendently of the starter shaft, drives the 
auxiliary bevel gear-wheels from the 
compressor shaft. 

Three auxiliary drives are taken from 
the internal bevel gears to the outside of 
the main casing by splined shafts. Top 
vertical shaft provides the drive to the 
main auxiliary gearbox on top of the 
unit. Fuel pump, governor, fuel regu- 
lator, and tachometer are mounted on 
this gearbox. Lower vertical drive con- 
nects with front oil scavenge pump. 
Horizontal shaft drives the oil pressure 


Two views of 10-hp. 2-cycle 2-cyl. Riedel engine used for starting 003 turbojet. 
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pump, located on the right side of the 
unit. 

Development program for the major 
components of the 003 turbojet was by 
no means completed, but because of the 
urgency of getting this unit ready for 
combat, many plans for improvement 
had to be shelved. Continuous running 
of 50 hr. could be accomplished before 
overhaul was necessary, and this was 
considered sufficient to meet combat re- 
quirements specified by the military. 

Selection of materials for the turbojet 
was difficult and entailed frequent chang- 
ing—because elements so necessary for 
heat-resistant alloys were very scarce 
and, toward the end of the war, were not 
available. Yet, despite substitution of 
materials, very little depreciation in 
physical properties was evident. 
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Schematic diagram of 003 fuel system. 





Starting the Turbojet 





The 003 is started with a small, com- 
pact, aircooled two cycle two cylinder 
gasoline engine. Manufactured by Rie- 
del, the unit is mounted at forward end 
of the compressor within the inlet duct 
and is completely enclosed by a parabo- 
loid-shaped hood or cowl. The engine 
operates at very high speed and can only 
run for a short time before overheating, 
but since it takes less than 1 min. to 
complete the starting procedure of the 
turbojet, operation need not be to a 
point of overheating under normal 
starting conditions. Design of the cen- ° 
trifugal clutch, starter-dog engaging 
mechanism, carburetion, and electric 
starting-assembly is rather ingenious. 
The Riedel engine burns aviation gaso- 
line to which is added a small amount of 
lubricating oil. 

As previously stated, the 003 operates 
on J-2, a crude Diesel fuel; but it cannot 
be started with this fuel, hence it is 
necessary to carry a small tank contain- 
ing aviation gasoline for starting. The 
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Schematic diagram of fuel system for starting. 












gasoline is injected into the combustion 
chamber by six fuel nozzles which are 
distinet from the 16 nozzles used for in- 
jection of the J-2 operating fuel. Start- 
ing fuel nozzles are located in the for- 
ward section of the combustion chamber, 
equally spaced between main nozzles. 
Two topmost nozzles spray directly upon 
the two sparkplugs, and upon ignition 
» the flame rapidly jumps from these two 
ignition cones to the other four nozzles. 
And when the main fuel nozzles are put 
into operation, ignition through the en- 
tire combustion chamber is rapid and 
uniform. Current for the sparkplugs is 
furnished by a 24v. battery through a 
buzzer and ignition coil housed in a box 
fastened to the compressor easing. 
Starting procedure is as follows: 
Starting engine is primed by closing 
electric primer switch, then ignition of 
turbojet and ignition and electric start- 
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ing-motor of Riedel engine are turned. 


on (this engine can also be started manu- 
ally by pulling a cable). After the Rie- 
del unit has reached a speed of about 
300 rpm., it automatically engages the 
compressor shaft of the turbojet. At 
about 800 rpm. of the starting engine, 
starting fuel pump is turned on, and at 
1,200 rpm. the main (J-2) fuel is turned 
on. The starter engine is kept engaged 
until the turbojet attains 2,000 rpm., at 
which the starter engine and starting 
fuel are turned off, the turbojet rapidly 
accelerating to rated speed of 9,500 rpm. 
on the J-2 fuel. During acceleration, 
pilot must observe closely the function- 
ing of the governor, also temperature of 


the hot gas in the thrust nozzle—which 
must not exceed 750 deg. C. ; 


Jet Control 


Object of jet control is to coordinate 
the three principal variables—turbine 
rpm., fuel flow, and exhaust nozzle area 
—so that optimum efficiency may be ob- 
tained at all altitudes without exceeding 
maximum allowable turbine blade tem- 
perature. For this purpose, fuel flow 
and rpm. are integrated by a constant 
speed governor. Strength of the control 
spring in the governor depends on the 
throttle position. A special accelerator 
valve allows for the inertia of the tur- 
bine and compressor when the throttle 
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BMW 109-003R turbojet seen here consists of conventional 003A, C, or D unit on which rocket 
is mounted. Burning liquid propellant, rocket was not intended for takeoff use, but only for 
rapid climb or acceleration bursts in level flight. 


esti 


is opened too rapidly or abruptly. 

When pilot opens the throttle too fast, 
an aneroid, controlled by the pressure 
difference across the compressor, opens 
a bypass for the excess fuel until a pre- 
determined rpm. is reached. This method 
precludes an over-rich mixture during 
initial acceleration, thus avoiding over- 
heating. Since faulty operation would 
lead to serious overheating of the tur- 
bine, a safety device is included to con- 
nect throttle linkage to exhaust nozzle 
area control mechanism so that a pro- 
gressive opening of the throttle for 
climb automatically closes the exit to the 
appropriate position. This operates in 
the opposite fashion when the throttle 
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is closed for landing or shutdown. 
) Exhaust nozzle area has these manual 
. controls: Position A—starting and idl- 
: ing, largest opening, (186 sq.in.) ; posi- 
tion S—intermediate position for climb 
(155 sq.in.); position F—high speed 
flight position (147 sq.in.) ; and position 
H—high altitude flight position (163 
sq.in.). 


Fuel System 


Fuel flows from the tanks through a 
low pressure filter to the Barmag high 
pressure gear injection pump, and then 
| through a high pressure filter to the 
. governor—equipped with a centrifugal 
pendulum which meters fuel through a 
spill valve to maintain the speed desired. 
The governor cuts in at 6,300 rpm. and 
| controls the speed up to 9,500 rpm. 
Below this speed range, the unit is con- 
| trolled manually by pilot’s throttle. 
From the governor, fuel flows through a 

manifold to the 16 nozzles, where it 

enters the eombustion chamber in a 
finely atomized spray. Under full load 
| conditions, fuel injection pressure is 30 
| atmos. abs., with a nezzle bore of 1.0 
| mm., and 55 atmos. with a nozzle bore 
of 0.6 mm. 


Oil System 


A mixture of 60% lubricating oil 83 
and 40% spindle oil used in the oil sys- 
tem is stored in a 25-liter tank located 
on top of the unit in the rear of the inlet 
duct. Normal operating pressure is 
about 5 to 6 atmos. at a temperature 
between 10 and 90 deg. C. 

From the oil tank, lubricating oil flows 
to a gear pressure pump and through a 
filter into a manifold. These accessories 
are attached to forward part of the 
compressor casing. From the manifold, 
branch lines lead to the governor and oil 
pressure gauge. Main oil line from the 
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Sectional view of BMW 109-018 turbojet having 12- 
stage compressor and 3-stage turbine. 
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manifold is, in turn, divided into two 
branches—one leading to forward part 
of the compressor to lubricate eom- 
pressor thrust bearing and accessory 
gear trains, the other leading to rear 
compressor bearing support to feed rear 
compressor bearing as well as forward 
and rear turbine shaft bearings. Sep- 
arate lines lead to the injection pump, 
generator, and air compressor drives. 
Two scavenger pumps are provided— 
one under the rear compressor support, 
the other under the forward part of the 
compressor casing. These pumps return 
scavenged oil to the tank through an oil 
cooler located just to the rear of the 
inlet duct. A bypass is provided which 
shunts the oil cooler when the oil is 








Designed to was only component 





operate up fo 50,000-H#. 


climb with 003R units. 


congealed or too thick to pass through 
the cooler. Air vents and an oil sep- 
arator:are also provided. 


The BMW 109-003R 


In an attempt to combat Allied bomb- 
ing, the Luftwaffe made frantie requests 
for an interceptor fighter that had the 
rate of climb of a rocket plane, yet 
could maintain the endurance of a turbo- 
jet fighter. To meet requirements for 
such a craft, BMW developed the 003R. 
This propulsion unit consisted of a con- 
ventional 003A, C, or D turbojet of from 
1,760 to 2,420 lb. statie sea level thrust, 
on which was mounted a rocket using 
liquid propellant for delivering a thrust 
of 2,750 lb., and two of these modified 
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units were tested in an Me-262. This 
plane carried a sufficient amount of pro- 
pellants to give the rocket an endurance 
of 2 min. The rocket—which could be 
turned off and on at the discretion of 
pilot—was not intended for use during 
takeoff, but only when a very rapid 
climb was desired, or for quick bursts of 
acceleration during level flight. Suffi- 
cient turbojet fuel was carried to give 
an endurance of 20 min. at sea level, or 
60 min. at 30,000 ft. According to the 
German engineers, the performance 
achieved was sensational. 

Referring to our chart showing rate of 
climb of craft equipped with 003R units, 
it can be seen that when a climb is 
started from sea level with both turbo- 
jets and rockets in operation as in Curve 
A, a height of 9 km. (27,600 ft.) can be 
reached in 2 min., at which point the 
rocket propellant is expended. The 
plane climbs an additional km. through 
combination of inertia and the turbojets, 
and then continues on to the 11-km. 
(36,000-ft.) ceiling with turbojets alone. 

The craft has thus attained high fly- 
ing speed and high altitude with expend. 
iture of very little turbojet fuel. Since 
fuel consumption for turbojets is most 
efficient at high altitude, maximum range 
can be obtained by this method. Curve 
B shows a climb using turbojets only. 

If enemy craft is sighted at a higher 
level, the rockets can be turned on at 
any intermediate altitude for a rapid 
climb to intercept. Because of heavy 
blows from Allied bombing, very little 
service testing could be accomplished on 
this combination unit, hence it was never 


placed in combat use by the Germans. 

Several improved versions of the 
BMW 003 were in various stages of de- 
velopment during the closing stages of 
action in the European theater. For the 
most part, improvements were intended 
to increase reliability of operation. Unit 
003D was a completely new design, hav- 
ing a 30% inerease over the 003A in air 
mass flow. The 003D was designed for 
an 8-stage axial flow compressor and 2- 
stage turbine. Its design thrust was 
2,500 lb. at takeoff. Yet, with these im- 
provements, principal dimensions and 
weights remained essentially the same as 
those of the 003A. 

A much larger turbojet, the 018, with 

12-stage axial flow compressor, 3-stage 
turbine, and a compression ratio of 7 
to 1, was designed in early ’44. This unit 
was intended to operate at altitudes up 
to 50,000 ft., and with a sea level thrust 
of 7,500 lb. at 6,000 rpm. However, 
only the compressor was fabricated, and 
finally the project was dropped in Dee. 
’44, since damaging Allied bombing raids 
made it obvious that this engine could 
not be completed in time for effective 
use. Later, the compressor was destroyed 
to prevent capture. 
. Examination of the wreckage revealed 
a very light construction. First five disks 
of the rotating blades were of dural, 
and remaining seven of steel. Blades 
were secured to the first seven stages by 
hollow rivets. Compressor rotor was sup- 
ported on two ball thrust bearings at the 
turbine end, and a single roller bearing 
at forward end. 

Design of the annular combustion 
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chamber of the 018 was similar to that 
of the 003, but called for 24 fuel injee- 
tion nozzles and 8 auxiliary injection 
nozzles for starting. The turbine had 
not been constructed, but drawings 
showed the turbine shaft to be supported 
by a single roller bearing at the rear of 
the turbine disk. Front end was sup- 
ported in a spherical seat within the 
compressor shaft, and an internal tie 
rod was planned for transferring thrust 
to the forward end of the compressor 
shaft. It was planned to route cooling 
air from the fifth stage of the com- 
pressor to the turbine blades, through 
the hollow turbine shaft. For cooling 
the turbine guidevanes, it was planned to 
bleed air from the last stage and pass 
it through the annular space between 
the combustion chamber and its housing, 
drawing indicated a_ three-stage 
turbine. 

Another turbojet was designed to 
drive a dual rotating propeller. This 
design—the 028—had an 018 com- 
pressor, but included an additional, or 
fourth stage, added to the turbine. Be- 


cause of the adverse turn of the war, 


this unit could not be built. Details on 
design performance of both the 018 and 
028, as well as for various models of the 
003, are shown in our table of deserip- 
tive data for BMW gas turbine develop- 
ments. 

At the time of German’s defeat, accel- 
erated service testing of the BMW 003 
engines was being conducted, employing 
the Heinkel He-162, Arado Ar-234B 
and C, Junkers Ju-287 and Messer- 
schmitt Me-262. 


Found at a Munich airport, this He-162's 003 turbojet unit was removed 
by author. Details of this craft are given on pages 182-3, Nov. ‘45 "Aviation." 
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bine as an aircraft power plant has 
resulted in great simplification in 
engine installation design, with one ex- 
ception—the air induction system. The 
air flow of a turbojet is seven to ten 
times that of a reciprocating engine of 
similar rating. 

Well-designed induction systems with 
low losses will yield valuable benefits in 
improved airplane performance. The 
following discussion shows some useful 
relations between duct design and duct 
pressure loss, and consequent effects on 
performance. 

The basie equation giving the net 
thrust of a turbojet is Newton’s Second 
Law of Motion, which may be written: 

7, - Sie 4) 
where F, = net thrust, Ib. 

W, = mass flow of fluid leaving gas tur- 
bine, Ib. per sec. 

Vy = exit velocity of fluid discharged 
to atmosphere, fps. 


Wa = mass flow of fluid entering gas tur- 
bine, lb. per sec. 


Vi = velocity of airplane relative to 
ambient air, fps. 
g = 32.2 fps2 
Since (see Fig. 1) the mass flow of air 
entering is only slightly less than the 
mass flow of hot gas discharged from 
the jet nozzle, Eq. (1) is closely ap- 
proximated by 


r= we (Vs — Vi) (2) 


OE OF THE JET-PROPULSION gas tur- 


In some eases small corrections are ap- 





Designing Ducting Systems 
To Gain Better 


Turbojet Performance 


By J. S. ALFORD, Aircraft Gas Turbine Div., General Electric Co. 


Sharply analyzing the vital need for incorporating more highly efficient 
induction and exhaust systems in turbojet power plant installations, 
this timely article clearly calculates the prime operational improve- 
ments which such careful design can achieve. 
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Fig. 1. Cross-sectional aspect of turbojet, showing major station desig- nozzle throat section, at location of minimum area; (9) final aft-station, 
nations with reference to following standardized subscripts: (1) induc- at jet exit from plane. Thus, P13 is total pressure at compressor inlet. 
tion-duct inlet, at location of minimum area unless otherwise specified; Other stations desired for special purposes may be selected as decimal 
(2) compressor inlet passage; (3) compressor discharge passage; (4) stations—P;..s being total pressure in middle of tailpipe. Also, sub- 
turbine inlet pipe, immediately preceding nozzles; (5) turbine exhaust, script o refers to standard sea level value, subscript am designates 
located immediately aft of bucket exit; (6) tailcone exit, also begin- ambient, symbols P, and T, represent static values, and P; and T; are 
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ning of tailpipe; (7) end of tailpipe, at entrance to jet nozzle; (8) jet total values. 
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Compressible fluid flow in insulated ducts 
of constant cross-sectional area. Curves 
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Fig. 2. Plot of duct loss versus restriction factor N2 at end of duct of constant cross-section flow area. 





plied to this simple formula, as when 
convergent jet nozzles are used with 
supercritical pressure drops across the 
nozzle. In this case, expansion within 
the nozzle is carried down to the veloc- 
ity of sound at the nozzle throat (section 


8, Fig. 1), and there is added a pressure 
thrust value equal to the nozzle throat 
effective area (A.s) multiplied by static 
pressure difference between throat pres- 
sure (P,,) and ambient pressure (Pam) 
as follows: 
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Fig. 3. Chart of jet nozzle exit velocities as a function of ratio of jet nozzle inlet total absolute 
pressure to ambient absolute pressures for several exhaust gas temperatures. 
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Use of a simple converging nozzle for 

jet nozzle pressure ratios Pis/Pon 

greater than 1.85, which is the critical 

pressure ratio yielding sonic velocity at 

jet nozzle throat, gives a relatively small 
loss in jet thrust, as tabulated below: 


Thrust loss (%) by using 
converging, instead of 
converging-diverging, 
nozzle 


0.0 


Ps/ Pam 
1.85 








. 


4.0 ‘ 

For the usual values of jet nozzle pres- 
sure ratio, the gain in thrust by using 
converging-diverging nozzles has not 
been considered sufficiently large to jus- 
tify the added weight, complication, and 
cost of this construction. Also, a large 
range of jet nozzle pressure ratios 0¢- 
eurs from increasing airplane takeoff 
speeds and cruising conditions to the 
high-speed level flight. A simple con- 
verging nozzle is better adapted to han- 
dle the range of jet nozzle pressure 
ratios than is the converging-diverging 
nozzle. 

The turbojet produces net or useful 
1946 
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thrust by creating a jet nozzle exit 
yelocity appreciably greater than the 
air velocity entering the unit, and thus 
this jet engine may be considered a 
pump. Because of the high temperature 
at the turbine inlet, the required pres- 
7 sure drop through the turbine is only a 
fractional part of the pressure rise 
qq through the compressor. Thus, there is a 
residual or net pressure drop available 
for expanding the hot gas down to 
atmospheric pressure, so creating the 
high velocity, V», in Eq. (2). 


1k VN 
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Turbojet Air Capacity 


Efficient induction and exhaust sys- 
tems are most important factors in the 
degn of a turbojet installation. 

As a first consideration, let us make a 
a simple calculation of the order of mag- 
nitude of air flow required by a high- 
speed pursuit plane—one having 250 sq. 
ft. of wing area and a speed of 550 mph. 
at sea level. At this speed, total drag 
coefficient will be assumed as 0.02. For 
4 level flight, the net thrust required will 
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If the velocity discharge from the jet 
nozzle is assumed as three times the 
plane speed (V, = 3V, = 2,421 fps.) 
the air flow required is, from Eq. (2) 


_ 3,880 X 32.2 
= 2,421 — 807 


corresponding to a flow of 


77.3 
0.0765 


As will be shown later, quality of per- 
formance of the jet-propulsion unit is 
very much dependent upon the efficiency 
of the ducts used. With the flow volumes 
indicated above, low-pressure-loss ducts 
require very careful design. Turns should 
be avoided, and diffusing sections should 
widen gradually—especially at sections 
where the air velocity is high. 

The inlet ducts must necessarily be 
large to handle such large volumes of air, 
thus imposing a difficult problem on the 
airframe designer. Size of these ducts is 
inversely proportional to the air velocity 
in them, hence the natural tendency will 
be to use high air velocities and small 


W, = 77.3 Ib. per sec. 


= 1,010 cu. ft. per sec. of ambient 


As an important part of induction sys- 
tem design, an accurate and rapid 
method of calculation is requinxed for 
evaluating pressure drops in- ducts. A 
satisfactory method for dealing with 
compressible fluid flow in pipes and 
ducts has been worked out following a 
suggestion by GE’s Allen Keller. Great 
convenience of the procedure is that the 
air flow presented in turbojet specifica- 
tions bears a very direct and simple re- 
lation to the air flow parameter in the 
duct pressure loss charts. 

A useful and convenient concept in 
compressible fluid flow in a duct is the 
ratio of the actual mass flow to the maxi- 
mum possible mass flow at the same total 
pressure and total temperature. This 
ratio, known as the restriction factor, 
is denoted by the symbol NW. Thus, at 
some particular location in a duct, say 
1, the notation N, = 0.70 means that the 
flow through duct section 1 is 70% of 
the duct absolute maximum capacity at 
the same total pressure and total tem- 
perature. The restriction factor may be 
thought of as a load factor, since it is 








be, ducts. This has further advantages of : 
0.0765 reducing frontal area and minimizing the actual flow expressed as a fraction 
Fa = 55739 9 X (807)? X 250 X 0.02 the amount of external drag at the duct of the maximum flow-carrying capacity 
= 3,880 lb. (3) ~~ inlet. of the duct section, considered at the 
20 
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Fig. 4. Chart for calculating tailpipe pressure loss resulting from fluid friction. 
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same total pressure and the same total 

temperature. Mathematically, the’ re- 

striction factor may be-defined as 
os 


* (pV) maz 


where p = density of gas at duct section con- 
sidered 
V = velocity of gas at same section 
(pV)mez = Maximum value of mass 
velocity, which occurs when V equals local 
velocity of sound. 

Fig. 2 shows a plot of duct loss versus 
the restriction factor N, at the end of a_ 
duct of constant cross-section flow area. 
Section 1 is the duct inlet and section 2 
is duct end. Loss is plotted as a ratio of 
total absolute pressure at the duct inlet 
to total absolute pressure at duct exit. 
Values on the curves are for 4fL/D, 
where f = duct friction factor (dimen- 
sionless) = shearing stress at duct wall 
divided by 1/2 pV’, L = duct length, 
and D= duct dia., expressed in same 
units as L. , 

For incompressible flow, 4fL/D is 


(4) 


exactly equal to the number of velocity 


heads of dynamic pressure represented 
by the pressure drop in the duct. For 
high velocities within the duct, this 
equality does not hold strictly. However, 
other elements of duct loss—bends, 
changes of sections, and other faectors— 
may be added to the friction drop to get 
an approximate equivalent 4fL/D for 
the entire duct. 

The great usefulness of the plot shown 
in Fig: 2, in connection with turbojet 
installation design, is due to the fact 
that the restriction factor, N2, for air, is 

N, = 2:2 (= VO02 ) 
A, 


Ste (5) 


where A, = duct cross-section flow area, sq. in. 


W; = air flow, Ib. per sec. 

612 = ratio of compressor inlet total abs. 
temp., deg. R., to standard sea level atmos- 
pheric temp., deg. R. 

52 = ratio of compressor inlet total abs. 
pressure, psi., to standard sea level atmos- 
pheric pressure, psi. 

And with respect to the latter two ex- 
pressions, standard sea level atmospheric temp. 
= 518.4 deg. R, and standard sea level atmos- 
pheric pressure = 14.7 psi. abs. 

If the duct area varies along the 
length, it is best to take the area Az as 
the minimum, and express 4fL/D as 
the equivalent loss for a duct having a 
constant area equal to the minimum 
area. 

The procedure is much simplified since 
the parenthesized quantity—corrected 
air flow—is plotted directly against cor- 
rected turbine speed in performance 
specifications of turbojets. Corrected 
turbine speed is actual turbine speed 

divided by the square root of the tem- 
perature ratio 6,2: 


Corrected turbine speed = n/V 62 (6) 
where n = actual turbine speed, rpm. 


As an example of the use of Fig. 2, 
assume that at the maximum turbine 
speed, corrected for compressor inlet 
temperature as indicated in Eq. (6), the 
turbojet specifications give a corrected 
air flow of 50 lb. per see. For a duet 
having a cross-section flow area of 200 
sq. in., the restriction factor is, 

Nz = 2.92 X 50/200 = 0.73 

If the equivalent value of 4fLZ/D of 
the duct is 0.30 from Fig. 2, the ratio of 
the duct inlet total absolute pressure to 
the duct final total absolute pressure is 
1.047. 

At full speed, the air flow through the 
turbojet is directly proportional to the 
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For Subsonic Flow 
+ Vg= Axial velocity, fps. 


_ C= Sonic velocity corresponding to static 
condition at point where Vg exists, fps. 
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Fig. 5. Plot giving relation between duct restriction fac- 
tor and ratio of air velocity in duct to velocity of sound. 





absolute total pressure at the compres- 
sor inlet. Hence, in the foregoing ex. 
ample the compressor inlet total pres- 
sure is only 1/1.047 = 0.955 of what it 
would be were there no induction system 
loss. However, the net thrust is reduced 
appreciably more than the 4.5% de- 
crease in air flow. Since the turbojet is 
essentially a pump, a reduction in the 
pressure at the compressor inlet is re- 
flected as a proportionate decrease in the 
total pressures throughout the entire gas 
turbine and, of particular concern, at 
the entrance to the final jet nozzle. This 
means that the pressure ratio across the 
jet nozzle (and accordingly, the exit 
velocity, V.) will be reduced. Fig. 3 
shows jet nozzle exit velocities plotted 
against the ratio of jet nozzle inlet total 
absolute pressure to ambient absolute 
pressures for several exhaust gas tem- 
peratures. 

The plot assumes complete expansion 
within the nozzle down to the ambient 
atmospheric pressure, Pam, and thus im- 
plies a converging-diverging nozzle for 
supercritical pressure ratios. From this 
chart it will be noted that a decrease in 
jet nozzle pressure ratio causes a redue- 
tion in the jet nozzle exit velocity. Re- 
ferring to Eq. (2), it is seen that loss in 
thrust output because of pressure losses 
in the induction system is caused by: 
(1) Reduction in mass flow of air and 
(2) reduction in jet nozzle exit velocity. 

On some installations another duet 
design problem occurs at the gas turbine 
discharge. Occasionally a rather long 
pipe—tailpipe—separates the gas tur- 
bine from the jet nozzle. Usually, this 
pipe -is straight and of constant cross- 
section flow area. The component of tail- 
pipe loss resulting from fluid friction 
may be calculated with the chart shown 
in Fig. 4. Here the restriction factor is 
at station 6, which is the taileone exit 
(also the beginning of the tailpipe). 
Since the manufacturer specifies a max- 
imum taileone discharge total tempera- 
ture and can supply data on average 
approximate total pressures at the tail- 
cone discharge, the restriction factor at 
the taileone discharge, station 6, may be 
calculated by the relation: 


™ 1.91 (W, VTe) 


Ag Px (7) 
where 744 = total temperature at tailcone dis- 
charge, deg. R. 


Ps = is total pressure at tailcone dis- 
charge, psi. abs. 


; Ag = is cross-section flow area of tail- 
pipe, sq. in. 

A given total pressure loss in the tail- 
pipe does not cause as a severe loss in 
thrust as does the same pressure loss in 
the induction system. Total pressure loss 
in the tailpipe does not cause the aif 
weight flow to decrease, as do losses in 
induction systems, as discussed previ- 
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ously. However, the tailpipe pressure 
loss causes a reduction in available final 
jet nozzle pressure ratio, which results 
in a lower exit gas velocity and net 
thrust. 

As an example of the use of Fig. 4, 
let us calculate the friction pressure loss 
in a tailpipe 15 ft. long and 1.5 ft. in dia. 
From published plots of friction factor 
vs. Reynolds Number, we will assume to 
have determined that the friction factor 
is 0.005. The value 4fL/D of the tailpipe 
is then 4 X 0.005 X15/1.5, or 0.20. From 
data on gas flow, and taileone discharge 
total temperature and total pressure, 
we will further assume ‘that the re- 
striction factor N, is 0.70. From Fig. 4, 
the ratio between tailpipe inlet total 
pressure and exit total pressure is found 
to be 1.029. The pressure ratio across 
the final jet nozzle is reduced to 1/1.029, 
or 0.973 of what it would be without 
the friction pressure drop in the duct. 
The reduced jet exit velocity resulting 
from the decreased jet nozzle pressure 
ratio ean be evaluated from Fig. 3. 

Fig. 2 was calculated for a value of 
the isentropic-adiabatic exponent K 
equal to 1.40, and Fig. 4 was calculated 
for a value of K equal to 1.30. Actual 
value of K varies with gas temperature, 
usually being between 1.30 and 1.35. 
Values of total pressure ratio loss 
change so slightly over the range of 
values of K that it is not worth while to 
make separate duct loss plots for each 
value of K. The constants in Eqs. (5) 
and (7) change slightly with different 
values of K, as follows: 


K = Ratio of 
Gas Specific 
Heat at Constant 
Pressure to that 
at Constant Constant in Constant in 
Volume Eq. (5) Eq. (7) 
1.30 2.98 1.93 
1.31 2.97 1.92 
1.32 2.965 1.915 
1.33 2.96 1.91 
1.34 2.95 1.91 
1.35 2.94 1.905 
1.36 2.934 1.90 
1.37 2.93 1.895 
1.38 2.925 1.89 
1.39 2.92 1.885 
1.40 2.915 1.88 


The constants are for a gas having a 
gas constant R = 53.4 ft. per deg. R. in 
the equation Pv = RT. 

Frequently it is desired to know the 
value of the actual air velocity in the in- 
duction system—particularly at the in- 
duction system inlet, because the ratio 
of duct inlet velocity to airplane velocity 
is an important criterion of the disturb- 
ance to the airplane external flow caused 
by the air entering the induction system. 
Fig. 5 gives the relation between the 
duet restriction factor, and the ratio of 
air velocity in the duct to the velocity of 
sound. 
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The upper curve is the ratio of duct 
air velocity, V, to the local velocity of 
sound, c, in the duct, where 


e =49.0VT, (8) 

T, = static air temperature in duct, deg. R. 

c = local velocity of sound, fps. : 

The lower curve is the ratio of duct 
air velocity, V, to ¢,, the velocity of 
sound in the air brought to rest relative 
to the duct, where 


C =49.0VT, (9) 
T; = total air temperature in duct, deg. R. 


Co = velocity of sound in air brought to rest 
relative to duct, fps. 


As an example of the computation of 
air velocity at the induction system. inlet, 
let us continue with the example of sys- 
tem loss caleulations. To calculate the 
restriction factor, N,, at the duct inlet, 
we have only to divide the restriction 
factor at the end of the duct by the 
ratio of the total absolute pressures at 
inlet and exit of the duct. From Eq. (5) 
we may write: 


2.92 oi 
M _ Ai ou 
Nz 2.92 (WaVOn 
“Aa 52 ) 
Since the air flow is adiabatic (no 
energy added to, or subtracted from, the 
air during passage through duct) 94, = 
6:2. If, further, the duct is of constant 
cross-section, A, = As Eq. (10), re- 
duces to 





(10) 





Ni 52 Pe 
Mi” ba” Pa a) 
Referring to the previous example, 
the restriction factor at the duct inlet is, 
N, = 0.73/1.048 = 0.697 
From Fig. 5, we find that for N = 
0.697, the ratio V/c, is 0.445. If the total 








air temperature relative to the airplane 
is, for example, 500 deg. R., then from 
Eq. (9), 

Ce = 49.0-V500 = 1095 fps. 

Henee, the air velocity at the inlet to 
the duct will be 0.445 x 1095, or 488 
fps. 

Experience has shown it to be impor- 
tant to.check both induction system and 
exhaust tailpipe for ability to withstand 
collapsing forces associated with ex- 
ternal static pressures higher than in- 
ternal static pressures. At regions of 
high air velocity within the induction 
system, the static pressures are much 
lower than the total pressure, occasion- 
ally being almost as low as ambient 
pressure. On the other hand, the space 
external to the duct may be partially 
rammed, and have a relatively high 
statie pressure. When a gas turbine unit 
is shut down in flight, the static pressure 
within the tailpipe drops to ambient 
atmospheric pressure, even though the 
space external to the tailpipe may have 
a relatively large static pressure because 
of the high speed of the airplane. 

As an aid in evaluating collapsing 
pressures on induction system ducts, the 
data shown in Fig. 6 are useful. The 
ordinate is the restriction factor previ- 
ously discussed, and the abscissa is the 
ratio of total absolute pressure to statie 
absolute pressure. The plot is applicable 
to any section of duct where the velocity 
is uniform and completely fills the cross- 
section flow area, A. The restriction fac- 
tor may be ealeulated by either Eq. (5) 
or (7), choosing from the foregoing tab- 
ulations the value of the constants cor- 
responding to the isentropic-adiabatic 
exponent, K, of the particular gas. 


Pr/Ps 
Fig. 6. Chart for use in evaluating col- 
lapsing pressures on induction system ducts. 









Exhaust Ejector Improves 
Both Turbo Cooling and Propulsion 


By W. O. MECKLEY, General Electric Co. 


Utilizing jet action of exhaust gas, GE turbosupercharger installation 
provides new operating economy and reliability—by giving greater 
efficiency in circulation of cooling air and adding a round 8% in addi- 


tional thrust. 





Electrie’s high altitude flying lab- 
oratories—in this instance the pre- 
war Douglas XB-23—have demonstrated 
the advantage of using an exhaust hood 
air ejector on turbosupercharger exhaust 
discharge. 

Objects of the ejector exhaust hood 
installation : 

1. To produce a sub-atmospheric pres- 
sure between the turbosupercharger and 
enclosing shroud. Leakage would then 
be from the relatively cool nacelle into 
the shroud rather than from the shroud, 
a condition which would heat up the 
nacelle. An obvious benefit is improve- 
ment in fire prevention characteristics— 
of special value to military aircraft 


Pines TESTS on one of General 
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/ntercooler 


where there must be consideration of the 
possibility of punctures ‘in exhaust gas 
ducts and enclosing shrouds. 

2. To improve cooling, especially dur- 
ing ground operation and under climb 
conditions. During ground operation, 
pressure at the turbosupercharger com- 
pressor inlet is usually less than at- 
mospheric, due to losses in bends and 
ducts of the induction system. If the 
cooling air supply is connected into the 
engine induction system ahead of the 
turbosupercharger compressor inlet — 
frequently the simplest and lightest ar- 
rangement—the sub-atmospheric pres- 
sure will produce reverse flow in the 
supercharger and exhaust pipe cooling 
system. Unless the cooling air exit is 
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Fig. 1. Location of cooling air ejector in turbosupercharger installation. 


separated from the hot gas discharge, 
hot gas will be drawn through the ex- 
haust system, over the supercharger, 
into the air induction, and through the 
carburetor, depositing soot and heating 
up critical parts along the way. This 
condition is overcome by an air ejector 
which pumps a low pressure into the 
annular passage between the turbosuper- 
charger exhaust hood and shroud, to 
counterbalance the sub-atmospherie pres- 
sure at the compressor inlet. 

A simple type of ejector (Figs. 1 and 
2) which was successfully tested is a 
conical extension of the shroud around 
the exhaust tailpipe. To avoid having 
the ejector project beyond the end of 
the nacelle, the exhaust tailpipe was 
shortened, thereby locating the nozzle 
a short distance forward of where it 
was before the ejector was installed. 
The exit area of the original turbo- 
supercharger exhaust tailpipe was re- 
duced from 64 to 50 sq. in. by addition 
of the nozzle. 

The exhaust gas exit velocity from the 
nozzle was used to pump cooling air 
through the space between the shroud 
and exhaust tailpipe. Dimensions of the 
cylindrical mixing section of the ejector 
tested were as follows: 
L/D, 

Hot 
3.44 


A,/A; 
Cold 
1.41 


Hot 
1.38 


Cold 
3.49 


Test Airplane 


The XB-23 airplane is a twin-engine 
low-wing. Power plants are Wright 
R-2600 modified engines with a takeoff 
rating of 1,700 hp. and normal rating 
of 1,500 hp. In its original form, this 
airplane was an unsupercharged medium- 
altitude, medium bomber. GE received 
this prewar plane from AAF for flight 
testing new turbosupercharger models 
and installation configurations. Modifi- 
cations were made so that turbosuper- 
chargers could be installed in the after 
end of the lower nacelle with horizontal 
shafts and the turbine wheel aft. Ex- 
haust from the turbine is discharged di- 
rectly rearward to realize maximum 
thrust from the energy still present in 
the gases. Extensive modifications were 
carried out to provide a pressure cabin 
for the flight test personnel during their 
high-altitude flights. 

Engine air is taken through the wing 
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leading edge inlet scoop on the outer 
wing section and is brought into the 
turbosupercharger. The supercharger 
cooling system taps off this duct, just 
ahead of the compressor inlet, in two 
paths, one going through the cooling 
shroud to the turbosupercharger bearing 
and pump housing region, and the other 
going to the cooling cap. 


Flight and Ground Tests 


Ground tests showed that reverse flow 
through the turbosupercharger cooling 
system was definitely not present when 
all the exhaust gas was discharged into 
the ejector exhaust hood. With the waste- 
gate flow discharging to atmosphere, or 
when operating without the ejector hood, 
reverse flow was present. Visual ob- 
servation of cotton tufts placed in the 
air ducts established the direction of 
flow. Elimination of reverse flow in the 
cooling duets reduced: cooling -air tem- 
perature at turbosupercharger duct in- 
lets from 230 deg. F. to 70 Deg. F. and 
increased air flow from zero to approxi- 
mately 20 lb. per min., transforming a 
definitely unsatisfactory cooling installa- 
tion into one well within safe operating 
limits. 

Results of flight tests with the air 
ejector hood are shown in Fig. 3, which 
illustrates pumping effect of ejector by 
plotting of static pressure variation 
along the turbine exhaust hood and pipe 
cooling shroud. Ejector pumping action 
is demonstrated by rise in pressure 
through the last pipe section from 4 in. 


(Turn to page 150) 
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Fig. 2. Exhaust jet survey rake installed at after end of exhaust pipe for measuring thrust of gases. 
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Fig. 3. Pressure variation through exhaust shroud is indi- 
cated by graph below diagram, with vertical reference lines. 


DESIGNING TOMORROW'S 
PERSONAL PLANE 


PART VIil 


By RALPH H. UPSON, Consu/ting Engineer 


A prime factor in projecting new personal planes is the matter of 
resolving the elusive "X's" in the formula for X number of engines and 


X number of places. 


Here Mr. Upson gives new clarity to elements 


involved in reaching the necessary decisions, specifically stimulating 


thought along "X-and-a-half™ lines. 





HERE ARE TWO QUESTIONS—‘“How 

i many places?” and “How many 

engines?”—that have almost as 
many answers as there are possibilities. 
Addressed to the individual, the first of 
these queries becomes simply: “How 
many places do you want?” And right 
away it is realized that this is a question 
more easily asked than answered. 

For few if any prospective airplane 
purchasers will be so definite and un- 
changing in their requirements as to say, 
for example: “I must have two places; 
but more would be superfluous”. 

A fairly rational and typical answer 


\ 


might instead be: “Much of my flying is 
alone, yet I would hardly want a plane 
that I couldn’t take anyone else in. 
There will probably be plenty of occa- 
sions when I could use three or more 
places; and in any ease the extra ca- 
pacity and lift won’t hurt any—I might 
want to carry extra baggage, fuel, or 
special equipment.” 

No trouble to pick the bright flaw 
there. It’s that part about the extra not 
hurting any. Certainly it won’t hurt, ex- 
cept perhaps where most people are 
most easily hurt—in the pocketbook. All 
right, then—exeept for one possible 


catch to be discussed later, we must ad- 
mit that extra carrying capacity will 
hurt. For that matter, the whole air- 
plane hurts; but we must have a starting 
point somewhere by assuming that for 
many people some kind of an airplane 
will be worth what it costs. Its size must 
be chosen consciously or sub-consciously, 
by balancing the cost and value (to the 
owner) of varying capacity. 

These articles being on design, it is as 
much outside their province to argue the 
intrinsic worth of an extra seat as it. 
would be to question who should occupy 
it. But the relative cost of that extra seat 
can be definitely shown. For equivalent 
performance otherwise, with a similar 
type of construction, and with a com- 
parable volume of production, the first 
cost will be nearly proportional to total 
weight empty. Hence, precisely the same 
principles apply as were brought: out in 
Part II (July 1945 Aviation) in con- 
nection with basic design arrangement; 
and the same method ean be used to 
determine the relative weight, cost, and 
incidental changes accompanying a 








PERFORMANCE 
AT A PRICE YOU CAN PAY 








Fig. 1. "That job looks like the solution to my problems.” 
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variation of seating capacity. A few ad- 
ditional qualifications are needed, how- 


ever, for present purposes. cdeaiiihiittiae 

Effect of Varying the Number of Places Specifications 1 2 , 3** 4 5 

It may be recalled that all design G ‘ht. I 
types considered in Part II were as- ik t Ib...... 2.0.20... “oe “ 7a 7 
sumed, in common, to be three place— | Weight, empty, Ib............. 730 | 1,016 | 1,268 | 1,527 | 1,785 
this being taken as intermediate between Useful/gross, %............... 31.1 36.1 38.9 40.6 41.7 
the extremes of one and five places be- oo power, - sail ma ee Sith ait do aan 62.4 93.5 122.0 151.1 180.0 
lieved to represent the practical limits Creuian t sete oe. Be, rieh om tiles oe pgs a _ : oy 
for personal use. On a similar principle, | Drag area, ft................... 3.30 4.53 5.48 6.45 7.42 
consideration of varying the number of pi rere 106.0 159.0 207.5 257.0 306.0 
places must now be premised on a single Wing poy | Ib.... 20.0... ee. . . = ” = . _ n - p 
design type, common to all seating ca- | \faximum speed, mph..........| 123.2} 126.8| 130.5] 132.7| 134.3 
pacities assumed. Although each of the Maximum climb, fpm.......... 530 535 540 545 550 
designs originally examined: could in Weight empty /person Bn stake eds 730 508 423 381 357 
turn be used as a basis for such a study, Person—miles per gal wie a «6 oa eae 26.7 38.2 46.5 52.0 56.2 
a me - stele — - oe sn Useful load-fuel = 5 + 190 X No. of places 
sults for Type C alone, eC 1g est o Other requirements same as three-place. W/S = 10; W/hp. = 17 
the five (Type C was detailed on page 
147, July 1945, Aviation). This design * Fictitious; not obtainable at assumed 7,000 ft. 
was a single-engine tractor having eanti- ** Same as Type C, illustrated and detailed i in Part II, July 1945 AVIATION. 


lever low wing and fixed conventional 
landing gear, with wing loading of 10 
lb./sq. ft., power loading 17 lb./hp., ex- 
treme range 600 mi. at 120 mph. (7,000 
ft.), reetangular wing of aspect ratio 6, 
high-lift low-drag flaps, and cabin 
width of 48 in. The same characteristics 
will be used for all planes in the current 
¢onsideration, with exception of a 26-in. 
¢abin width for the single-place craft. 
For this comparison, the total useful 
load less fuel must be varied in some ra- 
tional manner with the number of places. 
In the absence of any recognized stand- 
ard on this point, the following is sim- 
ply assumed as reasonable: Gross weight 
minus weight of airplane (with full fuel 
and oil) = 5+ 1902, where x is the 








Table |—Effect of Varying Number of Places 









































20 lb. per person besides a general re- 
serve of 5 lb. 

This variable load in the cabin in- 
volves a variation in the weight and 
drag of the fuselage and other parts re- 
quired to carry it. In the earlier study of 
basic design types, certain of these items 
were quite definitely controlled by the 
type of structure used. Here, however, 
with one exception, these secondary 
weight and drag items can be expressed 
as relatively smooth functions of the 
number of places z, the gross weight W 
and the cruising power hp..r. Thus a 
conservative estimate of weight in Ib. is: 

Fuselage weight = 110.+ 30x 


Controls and fixed equipment = 
60 + 30x 


number of places. In other words, the 
reserve for baggage and extras averages 





Table 1I—Comparison of Single-Place Planes 


(All with tank capacity for 600 mi. ultimate, fixed landing gear, and other considerations 
same as given in Table I) 























Design Type 
Specifications 
1 la 1-2 
I TS sin 5 kok ein 8 es ea wre eee vs 1,060 1,000 1,240 
as chek yee ek van ns +48 4RRGER DA 135 100 73 
I TR, iin on ses tues Ha cee oes 730 705 807 
na i'n axis 0.04 bn ee acces os 31.1 29.5 35.0 
Rated power, {6 earn a x dela p a Suit Sueaies 62.4 58.8 73.0 
EE, os occ sn avnvaaensene 50.0 37.0 53.5 
Cruising rated e ore b ane skal rinle die etkne'y 80.1 63.0 73.3 
UIE. ix 600 4 eo 50m tees ey cudaw es 3.30 2.60 3.50 
Wing area, Be a rt eit, 106 100 124 
», (RT I Teer 146 137 172 
Wing span, ft “IG aA ee any ean ere re 25.2 24.5 27.3 
aximum speed, mph.................+++- 123.2 134.0 127.5 
Maximum c imb, DA elie sean~nxanenaue Ss *  §29 548 537 
Propulsive efficiency ic auaptkess Saber 77 82 77 
Rds inc cia be siteadeenets 26.7 36.0 24.6 
Type 1: Tractor, normal seating (see sketch, Fig. 1) 
Type la: Tail propeller, low canopy (otherwise similar to sketch, Fig. 2) 
Type 1-2: Similar to Type 1, half range with extra place in tandem provided by enlarge- 
ment (refer to Fig. 1) 
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(For single place, deduct 10 lb. from 
each of the two preceding items to allow 
for single control and reduced width.) 

Wing weight = W (0.118 + .0006W*) 

(Latter is for wing alone. This for- 
mula is based on the same reference and 
considerations given in the Part II sub- 
section headed “Design Data” (page 147 
July 1945 Aviation), but retains the 
term in W* on account of the greater 
range of W involved here.) 

Tail weight = 10% of wing weight + 
15 + 5x 

Landing gear weight = 10 + .055W 
(Same as in Part II) 

Power plant weight = 85+ 2.5 hp. 
= 85 + 0.147W (Same as in Part II) 

A similar adaptation of the drag data 
from Part II, with adjustment of the 
fuselage and tail drag to vary consis- 
tently with the number of places, gives 
the following summation of net drag 
area (excluding cooling drag) : 

fn = 1.60 + .00125W + .25z 
from which 0.20 sq. ft. is to be sub- 
tracted in the case of the single place, 
because of its reduced width. 

For a net efficiency of .71, the cruising 
power: 

hp.er. = 13.45 f, + .0094W 
The total drag area: 
f = fa + .0063hp..r. 

As before, the fuel, oil, and tank 
weight = 3.0 hp..r., of which the con- 
sumable portion = 2.7 hp.-er. 

By applying these relations for ecruis- 
ing power and fuel, and collecting the 
terms in W, the gross weight reduces to 
the form: 

W = W. + .00112W*” 
where W, = 1,022 for one-place, 1,520 
for two-place, 1,971 for three-place, 
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2,422 for four-place, and 2,872 for five- 
place. And the equation is solved by 
simple trial and error to take care of the 
small term in W*”, 

A maximum propulsive efficiency of 
0.77 is assumed, where cooling power is 
now included in the thrust horsepower. 
For the same wing loading, power load- 
ing, aspect ratio, and span efficiency fac- 
tor, the approximate equations for maxi- 
mum speed and climb take the following 
simple forms: 

Um = 48.5(hp./f)* — 6.1 (mph.) 

C, = 783 — 678/(hp./f)? (fpm.) 

Table I, accompanying this article, 
presents the results. 


What the Results Mean 


It may be well to re-emphasize at this 
point that all of the above data are mod- 
erately conservative. The weights, in par- 
ticular, should be fairly easy to beat, 
especially if some of the included items 
such as starter, muffler, soundproofing, 
lights, radio, miscellaneous hardware, 
and a few extra instruments, can be 
dispensed with. A lower load factor is 
also now permitted, particularly for the 
non-spinning types. On the other hand, 
every aircraft engineer knows how easy 
it is for the weight to start a dizzy up- 
ward spiral, and how seldom initial 
weight schedules are kept from increas- 
ing. So the only claim made for this and 
sitmilar tables is that they are reasonably 
consistent and faithful to the particular 
comparison desired. 

It is apparent from Table I that there 
is a substantial improvement of trans- 
port economy per person with increas- 
ing number of places. The initial cost 
and fuel consumption per person for the 
five-place plane are less than half what 
they are for the single-place craft, and 
with better performance. Even with an 


average of only three places filled— 
which means about as much solo opera- 
tion as with full load—the five-place 
would still be relatively cheaper than the 
one-place. 


The other side of the picture is that, 
on the face value of the figures, the sin- 
gle-place would be much the cheapest 
airplane. In fact, with present costs as 
they are it seems to be the only chance of 
marketing a plane of good performance 
in the category of a medium-priced ear. 
And yet it won’t be done unless there is a 
reasonable coordination of demand with 
willingness on the part of competent 
manufacturers to produce at the right 
price. Then the following question will 
still be raised: “For any volume of pro- 
duction that appears likely for a one- 
place, can’t at least enough more be 
justified for a two-place type to equalize 
the price by permitting a lower cost per 
pound ?” 


No final answer to this important 
question is possible here. But one of the 
ingredients going with the answer is 
definitely shown by the fact that the 
two-place weighs 39% more than the 
single-place, which means at least one- 
third more cost for a similar volume of 
production. Accordingly, to justify 
marketing the two-place primarily for 
single-place use, there must be at least 
25% overall cost saving due to the in- 
creased quantity produced. An appreci- 
ably greater saving than this per pound, 
plus the additional saving incidental to 
handling a given number of pounds in 
slightly fewer pieces, would make it 
necessary to price the one-place actually 
higher than the two-place. In such a ease, 
the demand for a one-place of the type 
above considered would naturally drop 
to practically zero. Some further advan- 
tage may accrue to the one-place, how- 
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"Which one shall | put in this extra seat, and how much is it worth?" 


ever, from special design features now 
to be considered. 


Special Possibilities for Single-Place 


If the one-place plane is not to suffer 
unduly from relatively small production 
volume, a natural remedy is to utilize all 
parts possible from designs in a class 
having larger production. To be specific, 
consider what parts from a two-place 
plane can be used in a one-place craft. 
In the usual ease it is quite apparent that 
the wing is the only major possibility of 
this kind. And even here its use for the 
smaller plane would involve needless 
weight, unless the design were arranged 
for an easy shift to thinner gages of ma- 
terial, or unless the greater strength 
could be justified by catering to the 
pilot’s desire for a plane that would take 
higher load factors, such as demanded, 
for example, in stunting. 

In any case, with the same size wing, 
the wing loading would, of course, be 
reduced for the smaller job, for which 
again a good sales point might be made 
in spite of the extra weight (80 lb. extra 
for the complete two-place wing, from 
which about 15 lb. could be salvaged by 
adjustments in gage of the structural 
members). There would also be a drag 
penalty amounting to about 0.5 sq. ft. in- 
crease of drag area. 

There still remains a possibility, how- 
ever, of substantially decreasing the drag 
of a one-place plane. In Part IV (Sept. 
1945 AvIATION), various conditions act- 
ing for and against the pusher type were 
discussed. One of the favoring conditions 
was a minimum number of places, to 
minimize the C.G. shift under varying 
load. This condition is so important that, 
whereas a five-place rear-engine plane is 
hardly practical at all, a single-place 
pusher may have real advantage, espe- 
cially if the pilot can be persuaded to lie 
prone, or nearly so. Then a reduction of 
the pilot weight from the standard 170 
Ib. to 100 lb. would move the C.G. back 
less than 5% of the MAC, a difference 
easily handled by normal means. 

The prone pilot (“belly whacker’) is 
of course no new idea. A notable feature 
of the original Wright plane, this con- 
trol position has recently been revived 
for military use, both in this and in other 
countries.’ The writer recently tried out 
the accommodations provided in an ex- 
perimental fighter of this type, and he 
must confess to some lack of enthusiasm 
on short acquaintance. One of the most 
annoying features was the chin rest 
which, however, appears to be practically 
necessary for flights of much more than 
a half hour’s duration. Perhaps the main 
difficulty is merely getting accustomed to 


1Exemplary prone flyer positions for 
German P-60 design are depicted in AviA- 
TION’s Sketchbook of Design Detail, page 
199 Nov. 1945 AVIATION. 
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a vehicular-control position which, for 
most grown people, is quite uncommon. 
Only trial and experience can finally re- 
solve this question. 

A nearly equivalent alternative is a 
very low seat with a reclining back; hav- 
ing advantages of easier access and 
egress and better head protection, but 
with more engine noise and not such 
good vision. Perhaps the vision can be 
improved, when required for takeoff or 
landing, by linking the canopy top to 
the seat-back. Then by pumping the 
seat-back upward, almost any desired 
vision can be obtained at a temporary 
sacrifice of speed. 

What is believed to be the optimum 
arrangement for such a pusher is dem- 
onstrated, with estimates of perform- 
ance, in the second column of Table II 
of this article. The figures speak for 
themselves, (The reader is also referred 
to design type presented in article on 
page 50 of this issue.) 


Extra-Place Planes 
And Variable-Place Design 


Another variation of the one-place— 
or for that matter any other normal 
number of places—is provision to carry 
one more person on short hops. This 
growing tendency to provide for an ex- 
tra passenger on occasion makes good 
sense. Whether he is squeezed in on the 
same seat or put on a let-down or sling 
seat in the rear seems to be largely a 
matter of what arrangement best suits 
the intersecting structure of wing and 
fuselage. For the normal one-place ca- 
pacity, however, the extra seat is much 
better in the rear, if possible. 

Provision for adding an extra place to 
a one-place is, of course, equivalent to a 
much greater proportional reserve than 
in the case of starting with more places; 
but it still makes sense, particularly in 
view of the importance of providing for 
an instructor or check pilot on any eraft. 
Perhaps the pilot of a Boeing B-29 
doesn’t think he needs a check-out on a 
one-place lightplane, but it won’t hurt 
him a bit to prove it before he takes off 
solo. 

Referring to the one-place plane (first 
column of Table IL), an ultimate range 
of 300 mi. could still be had with half 
of the fuel; 5 lb. could be taken from 
the baggage allowance; and to carry the 
remaining 100 lb., about 80 lb. would 
have to be added to the fuel, engine, and 
structure®. Thus (as shown in the third 
column) the total increase in gross 
weight would be 180 lb., and in weight 
empty about 75 lb. 

The latter corresponds to just over 
10% weight increase and not quite that 





2 See computation of secondary weight given 
in Part V, Oct. 1945, AVIATION. 
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Fig. 2. For optimum performance there is “belly whacker" type. As Author Upson notes,” this 
control position has recently been revived for military use, both in this and other countries.” 


much cost increase, which certainly seems 
worthwhile for the privilege of taking 
up an extra passenger. (This penalty 
will already have been absorbed in a 
one-place plane using a two-place wing.) 
The still lower penalty in percentage, 
for carrying one extra person in a craft 
ot nominally more places is clearly even 
more worthwhile. 

When a passenger can be substituted 
for part of the fuel, there is of course a 
danger that the privilege will be abused 
by trying to carry both. But it should not 
be unduly difficult to devise means of 
discouraging such abuse on the part of 
anyone not a complete fool. 

In a slightly different class is the de- 
sign of basic parts adapted for use in 
planes of different normal carrying ca- 
pacities. The use of the same or of a 
similar wing for both one- and two-place 
planes (already cited) is sufficiently rep- 
resentative to serve as an example for 
any size. For more than one normal place 
(with side-by-side seating in pairs) the 
fuselage, too, is readily adaptable for use 
of at least two designs, consecutive with 
respect to the number of places. 

In common with a difficulty that lurks 
behind many other plausible schemes, the 
C.G. shift must be minimized. It is not so 
much that the passenger weight changes 
—for that may also vary just as much 
at different times in a specific plane (and 
in a normal tractor the passengers can 
usually be put quite near the airplane 
C.G.)—but rather that a change in the 
engine may be serious. 

Of course the engine might be left the 
same as required for the more heavily 
loaded plane. But there is no point to 
that. The big appeal in providing an 
alternative design with less places is the 
saving that could be made in the power 
plant and costs incidental thereto. If this 
saving can’t be made, there is no com- 
parable saving elsewhere; and no cus- 
tomer would pay a four-place price for a 
three-place plane, when he could get sub- 
stantially the same results from the 


larger capacity plane merely by leaving 
out one passenger. 

In most eases, the C.G. of the passen- . 
gers as a whole will be a little farther 
forward for the smaller number of 
places. The smaller engine may have 
fewer cylinders and permit moving the 
passengers still farther forward, and a 
little saving in tail weight or moving the 
wing slightly back may make up the re- 
maining difference. Another method of 
economizing on the power plant of the 
lower-capacity plane may be to use a 
cheaply made but heavy engine of some- 
what lower power, such as an automobile 
engine. But to justify serious considera- 
tion, this engine would have to be better 
than the usual prewar type. 

To summarize conclusions as to the 
number of places, it appears that the 
normal range of demand might readily 
be met by: 

1. A one-two place with tandem seat- 
ing. 
2. A three-four place and a four-five 
place built largely to the same dimen- 
sions and with the same dies and jigs. 


How About on Extra Engine or Two? 


If cheap engines are to be available, it 
will be a temptation to use more of them. 
But, unfortunately it is more important 
to have good engines (particularly light 
compact ones) in a multi-engine craft 
than in the usual single-engine type 
plane. A “twin” that won’t fly safely on 
one of the two engines carries twice the 
risk of failure. Hence either engine must 
be able to carry the entire airplane, in- 
cluding the weight and drag of the extra 
engine. 

To perform this task at all in a per- 
sonal plane—other than a strictly high- 
performance type—requires extraordi- 
narily good design. It is a fair rule of 
thumb that, for a given number of 
places, a satisfactory twin requires each 
of the two engines to have at least the 
power which would normally, as a mini- 
mum, be put into a single engine craft. 
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Tri-engine planes might prove opportune in personal plane field. 


Even then, variable- pitch propellers 
(preferably feathering) are a virtual 
“must”, if severely compromised fixed- 
pitch propellers are to be avoided. 

As flight (particularly at takeoff) on 
two-thirds power is considerably easier 
than on one-half, it should be possible 
to save enough total power on a tri- 
engined plane to make three engines ac- 
tually cheaper than two, provided a 
power unit which is in relatively large 
production for single-engine, or other 
use, can be adopted for the purpose. 
Even four engines have been seriously 
suggested and deserve consideration, but 
in the writer’s opinion this would un- 
necessarily increase the weight, drag, 
and servicing cost. 

Then what is the matter with the tri- 
engined craft? Why did the transport 
designers abandon it? The answer is 
to be found after consideration of cer- 
tain extraneous conditions, rather than 
in any disadvantages peculiar to employ- 
ment of three engines. These conditions 
were originally as follows: 

1. Use of three engines was a natural 
development from the initial single en- 
gine in the nose, the latter power plant 
being retained in its conventional posi- 
tion with two wing engines added. 

2. The limited engine power of the 
period in question required use of three 
engines to make up the total power 
desired. 

3. Even when engines of greater 
power became available, a twin was not 
feasible because, without great areody- 
namic improvement, it was still impos- 
sible to operate on one of the two 
engines. 

In connection with the last considera- 
tion, it may be recalled that the old un- 
cowled engine had so much drag that it 
required the full cruising power of one 
engine to pull the three engines through 
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the air. Small wonder that operation on 
two out of the three was the best that 
could be expected. But with the advent 
of the NACA ecowling and better engine 
position, also due_to the NACA, came 
improvement so great as to constitute a 
veritable design revolution. The twin- 
engine plane then became immediately 
feasible, and it has remained the pre- 
vailing standard for air transport. 

Use of more than two engines has, in 
general, occurred only when required by 
considerations of total power. It is ap- 
parent that the four-engine type is a 
more natural development from two en- 
gines than by going back to three, also 
that a plane capable of flying on two 
engines is a little safer by having a total 
of four than a total of three power 
plants. But flying on any two out of four 
engines would be too difficult for a pri- 
vate plane with any pretense of eco- 
nomical construction and operation. 

Thus, for nacelle-type power plants 
we come back to three engines as prob- 
ably the best compromise for multi- 
engine personal use. A particularly de- 
sirable arrangement would be with 
pusher wing engines having short exten- 
sion shafts, permitting flat-engines to 
be submerged in the wing, with the third 
(tractor) engine being similarly sub- 
merged in the fuselage (as shown in an 
accompanying illustration). A. very seri- 
ous problem, however, is protection of 
persons on the ground from so many 
propellers, particularly those out of the 
direct view of the pilot. 

A condition favoring two engines for 
personal use, as already indicated, would 
be a demand for relatively high power 
and performance, especially with the 
larger number of places. The chances for 
success of a twin would also be much 
improved by a simple, light method of 
gearing to a single propeller (“Uni- 


twin”) or two counter-rotating co-ax- 
ial props (Douglas “Mixmaster” style). 
Improvement of control and simplicity 
of operation are particularly important 
for private use, in view of the well 
known complications of a multi-engine 
transport or bomber. 


Economic Factors 


Except as modified by compensating 
economic factors, any plurality ‘of en- 
gines must apparently be regarded as 
somewhat in the luxury class. One such 
factor would be reduced insurance rates 
due to the almost complete elimination 
of forced landings from engine failure. 
Another would be the increased feasi- 
bility of such planes for night use; since 
in after-dusk hours, in most regions, it 
is particularly important to- provide 
against the possibility of a forced land 
ing. With more than a single power 
plant, this possibility is radically re- 
duced. The economic importance of this 
safeguard would be particularly appar- 
ent in aircraft rental operations. 

As an arbitrary but. reasonable as- 
sumption, suppose that the chance of 
failure of a single engine in a given 
interval of flight time (average required 
to reach an airport) is 1 in 1,000. The 
chance for both engines of a twin failing 
in the same interval would then be the 
same as for throwing a double ‘1,000’ 
with a pair of dice, each having 1,000 
faces, this chance being 1 in 1,000° or 
1,000,000. Anyway, call it zero. The 
similar chance for more than one engine 
out of three failing would be not quite 
3 in 1,000,000—still practically zero. 

As far as landing is concerned, either 

of the above multi-engine cases might 
justify a substantial increase of wing 
loading, with its attendant economies, 
which we plan to discuss more spe- 
cifically in a later article. But to re- 
tain the full benefit of multi-engine de- 
sign, there must be a means of safely. 
continuing a takeoff if any engine quits 
when it is too late to stop (same re- 
quirement as for air transports). 

Fulfillment of this requirement, for a 
given engine power and a given number 
of engines, depends primarily on a 
proper coordination of wing loading 
with length of airport runway. So here 
is the $64 question: “What sort of air- 
ports will these planes be operated 
from?” If from “eow pastures” or ordi- 
nary country airports, the only direct 
possibility in view for justifying multi- 
engine craft of relatively high wing 
loading appears to be rocket assistance. 

Thus, in the overall picture, the multi- 
engine personal plane is still beset with 
unsolved problems. But unsolved prob- 
lems should be nothing new to an air- 
craft engineer. We can almost hear one 
say: “That’s my meat—let’s go!” 
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Controlled-Stage Process 
Finish-Forges Turbojet Blades’ 


sor blades for aircraft gas tur- 

bines and jet engines has been 
closely linked to the development of an 
efficient and economical method of forg- 
ing these parts from heat-resistant al- 
loys, with sufficient accuracy to permit 
their assembly into the engine without 
further extensive surface finishing. 

First experiments were made with 
blades built up from sheet metal, which 
gave the correct form and finish, but had 
a short working life. 

Finally, drop forging was attempted, 
but first results met with indifferent suc- 
cess. The blades either required consider- 
able finishing after forging, or the qual- 
ity of the material could not be kept uni- 
form—both serious defects. 

Recently, a process was developed, by 
Utica Drop Forge & Tool Corp., in which 
carefully controlled heating and atmo- 
pheres, together with accurate timing of 
each operation, enable the completed 
product to be rapidly turned out with a 
uniform quality and with achievement of 
sufficiently aecurate surface dimensions 
—less than 0.002 tolerance—so that the 
blades can be considered as ready for 
final assembly after dressing front and 
back edges. 


Control Via Charts : 


To permit all or any heat cycles to be 
repeated accurately or changed with cer- 
tainty, reeording instruments (used for 
indieating the atmosphere and heat of 
each furnace) provide continuous and 
permanent contro] data on conditions at 
every stage of the process. Remote con- 
trols are under the charge of an operator 
who has no direet contact with the forges 
or furnaces, but who works from charts 
supplied by the engineering department, 


D's of rotor and compres- 


Fig. 1. Views of turbine blade drop forged from 
Hastalloy B, a high nickel-molybdenum alloy. 
Upper left shows back of finished forging, 
while face of same is at upper right. At lower 
left is outer end of blade, 0.028 thick, forging 
dimensions being held to’ +0.005. Twist of blade 
shown at lower right demonstrates difficult 
problems of forging this extremely hard ma- 
terial so that working surfaces need no further 
finish. Quality of metal and heat control are 
held within unusually close limits to insure 
against scale and pitting. (S. Jenkins photos) 
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C. E. WILDERMAN, Metollurgist, Utica Drop Forge & Tool Corp. 


Combining latest methods of heat and atmosphere control with experi- 
ence gained in fifty years of toolmaking has resulted in method which 
produces high-alloy aircraft turbine blades having a superior degree 
of accuracy as well as essential. smoothness of finish. 
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Fig. 3. First stage in forging blades is to upset bar stock. Die is 


opened rapidly by air after operation. 


Accuracy of both working 


surface and exterior of dies is kept to close tolerances to permit quick 
changing with least possible time lost for adjustment. 


Blo/ 





Fig. 2. Progress board which holds samples of work, illustrating each 
stage of forging. Top six pieces are turbine nozzle, while two lower 
rows show turbine blade. Steps in working are from top left to lower 
right. 
blade, bar of stock is upset before being forged to shape. Note that 
surface of material remains bright and smooth at all stages, in spite 
of high heating between operations. This condition is obtained through 


Because of necessity for extra metal for dovetail at base of 


Fig. 4. Rough forging is accomplished in 600-ton high-speed press, 
supplied on accurate time schedule from rotary-hearth controlled- 
atmosphere electric furnace of 6-ft. dia. Reason for controlling time 
on this and subsequent operations is fo prevent variations in cooling 
during progress of work. Die lubricant and coolant are automatically 
fed and regulated to give constant working temperature to those parts. 
Dies are fitted with bumper blocks at sides to insure precision of work 


accurate control of atmosphere and heating. 


thereby assuring precise repetition of 
any desired treatment. This checkback 
system has resulted in the final elimina- 
tion of what at first appeared to be seri- 
ous obstacles to the success of the 
method. 

Another result of using heat control 
within a range of approximately 150 
deg. is that considerably greater ac- 
curacy is possible in the finished prod- 
uct, because the rate of heat transfer to 
the die is known, and can be allowed for, 


without necessity for time-consuming adjustments. 


within very close limits. In fact, one por- 
tion of the turbine blade structure is 
being turned out with a thickness toler- 
ance of 0.005 in. without any more re- 
jects than was the case when a consider- 
ably less rigid standard was used. 

In order to keep a close check on 
metallic structure during forging, it has 
been found essential to etch and micro- 
photograph sample surfaces after each 
stage. For the same reason, Brinnell 
tests are made at these times. And guided 


by the reports of the metallurgists, 
changes in heat, time, or atmospheres are 
made, until the desired results are ob- 
tained tor use in a continuous operation. 
Other metals successfully treated by 
this forging method are: Stainless steels, 
K Monel, beryllium copper, and alu- 
minum bronze. This latter requires a heat 
control of not more than 25 deg. F., on 
either side of the designated figure—pos- 
sibly the closest temperature range yet 
attained in commercial forging. 
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Fig. 5. Drop hammer is used for finish-sizing and refining structure of 
metal. Die holding blocks are permanently fastened in hammer frame, 
while tool steel die insert with bumpers is removable. Accuracy of 
finished piece is controlled by bumpers, which compel dies to meet 
squarely and finish the operation at a predetermined distance apart. 








Fig. 6. Tool steel finishing die and holding block. Note high polish 
of that part of surface which gives final shape to blade. Bumper blocks 
are large, flat surfaces at sides of die insert. Extreme accuracy of both 
holding blocks and outer surface of die is precision factor which 
permits rapid changin. 


Fig. 7. Die shop is specially planned and equipped for economical production of the 
very accurate dies required in working special alloys, which ecconnot be handled 
by ordinary drop forging processes. Die tolerances are kept to less than 0.002.. 
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Landing Analyses 
For Flying Boa 


PART IV 


By Ernest G. Stout 


ts and Seaplanes 


Staff Engineer in Charge of Hydrodynamics, Development Design Staff, Consolidated Vultee Aircraft Corp. 


In this additional installment supplementing the author's recent series 
of valuable articles, special details on skipping—just made available 
—amplify the requisite underlying theory upon which this phenomenon 


is based. 





disclosure of the analysis on skip- 
ping when Part III (Dee. ’45 Avta- 
TION) was prepared. The author has 
since visited Germany as a member of a 


( ECURITY REGULATIONS prevented full 


Navy exploitation team, and the bars are. 


now down, it having been noted that 
hydrodynamicists there had conducted 
several experiments concerning the ap- 
plication of the phenomenon. 

However, the German scientists had 


not proceeded far enough in this study to . . 


present as concise: and logical a theory 
as has been developed in this country. 
The following material constitutes that 
portion of the analysis omitted in the 
previous article. 

Hydrodynamic instability classed as 
porpoising has been roughly divided into 
four basic types—high-angle and low- 
angle low-speed porpoising, and high- 
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angle and low-angle high-speed porpois- 
ing—each requiring a separate proce- 
dure of analysis, but each derived from, 
and dependent upon, the basic curves of 
hull trim limits of stability. As landing 
instability has been demonstrated re- 
peatedly to be a special case of the high- 
angle high-speed porpoise, it is logical 
that the basic plot of trim limits of sta- 
bility should form the basis for an 
analytical study of this phenomenon. 
To tabulate and classify types of skip- 
ping it is first necessary to be familiar 
with the basic plot of hull trim limits 
and how it is obtained. Fig. 20 presents 
a typical plot of hull trim limits of sta- 
bility for a flying boat subject to bad 
skipping characteristics. The plot of 
trim limits defines, for any given speed, 
the range of stable trim variation avail- 
able for a given configuration. For a 


Ll Full stall 
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Fig. 20. Typical plot of hull trim limits of stability 
for flving boot subject to bad skipping characteristics. 


specific design, the trim limits are inde- 
pendent of C.G. movement. However, 
they will be bodily shifted up or down 
as the load on the water, at a given 
speed, is increased or decreased, as the 
case may be, because of gross weight 
change or flap deflection. Even though 
the limits may shift, the trim range for 
stability will remain substantially con- 
stant and the free trim track will main- 
tain its relative position. These curves 
are usually obtained from a powered 
dynamically similar flying model such as 
illustrated in Dec. ’45 AviaTION. 

The model is operated at a series of 


“eonstant speeds, and at each speed the 


upper and lower trim limit for stability 
is determined. This is accomplished by 
gradually depressing the elevators until 
an oscillation develops. The trim at that 
point is recorded and plotted as the 
lower trim limit for that speed. With a 
lower-limit porpoising oscillation estab- 
lished, the elevators are then gradually 
raised until the oscillation ceases. For 
the lower limit, tests. have established 
that these two points usually coincide. 
The elevators are then raised farther un- 
til porpoising again starts. This trim 
then becomes the upper trim limit for 
stability. At the lower speeds the oscilla- 
tion will cease as soon as the trim returns 
to this value. 

However, at the higher speeds (above 
64 knots in Fig. 20) a hysteresis devel- 
ops which is. indicated as a branch to 
the upper trim limit curve. The upper 
branch is called the upper trim limit for 
increasing trim and indicates the trim at 
which instability will occur if the trim 
is further increased. The lower branch 
is called the upper trim limit for de- 
creasing:trim and indicates the reduction 
in trim hecessary to stop an oscillation 
already induced. This upper limit hy- 
steresis is well defined during takeoff but 
becomes extremely difficult to analyze 
during the landing operation. For de- 
sign purposes, it is best to assume that 
the lower.branch is the upper trim limit 
for all Ianding operations. For certain 
combinations of pilot technique, partic- 
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ularly in smooth water, it will be found 
that stable landings can be made at trims 
in excess of the lower branch; however, 
this is not to be anticipated. Except for 
the full stall (as discussed later) all 
landings at trims above the upper branch 
will involve skip. 

In Fig. 20, five possible types of land- 
ings are illustrated by the numbers 1 to 
5. The curve of landing trims is com- 
puted from the lift curve and wing area 
of the airplane. For a given flap setting 
and gross weight the trim at landing 
determines the landing speed. The lower 
the landing trim, and hence the wing 
angle of attack, the higher will be the 
landing speed. Similarly, the curve of 
takeoff trims may be computed. This 
eurve will occur at higher speeds because 
of the lower flap angle usually employed. 
With reference to Fig. 20, the five varia- 
tions in landing trim. will be analyzed in 
numerical order. 

(1) Landing 1 is a full stall at mini- 
mum flying speed. In this ease it is us- 
ually possible to land most flying boats 
without fear of skipping even though the 
upper trim limit is many degrees lower 
than the landing trim. This is because 
the wing cireulation breaks down and, 
as in the case of the hydrodynamic hys- 
teresis effect, this circulation will not re- 
establish itself until an appreciable time 
has elapsed and the angle of attack is 
considerably less than that for maximum 
lift. As a result of the high decelerating 
forces applied to the hull when it con- 
tacts the water at a high attitude, the 
speed and trim are usually well into the 
range of stable trims before the wing 
again supports an appreciable portion 
of the dead weight of the airplane. 

It is hazardous to depend upon mak- 
ing a full stall landing to eliminate 
skipping if the plane has bad skipping 
characteristics at lower trims, for the 
full stall is a difficult maneuver to per- 
form consistently and is impossible in 
most blackout landings. If the airplane 
is not stalled at precisely the right mo- 
ment, the nose may drop in the air and 
circulation will be re-established just as 
the hull contacts the water, resulting in 
an unstable landing, as described in 
(2) or (3), following. Conversely, if the 
hull contacts the-water: before the full 
stall is completely developed the circu- 
lation will not break down and the plane 
will skip. 

(2) Landing 2 is a semi-stall landing 
which usually occurs when an attempt 
has been made to stall the plane. The 
hull contacts the water just prior to the 
complete breakdown of the wing cireu- 
lation, and severe skipping results. Ob- 
servations have indicated that approxi- 
mately 75% of all service landings are 
of this type. This attitude results in the 
most severe instability and, as illus- 
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Fig. 21. Plot of trim limits obtained from dynamic model, 
with actual full scale flight test points superimposed. 
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Fig. 22. Plot of trim limits in check to determine effects of 
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final deep step and basic step with supplementary ventilation. 
For comparison, basic airplane curves from Fig. 21 are repeated. 


trated, the skipping will persist until the 
plane has decelerated to the point 2a, 
where it will die out. It is not uncommon 
for large flying boats to skip out of the 
water as much as 20 or 25 ft. and cover 
100 yd. in the air before contacting the 
water again. 

The plane is essentially out of control 
except for the use of power. Often, the 
incorrect use of power will-merely ag- 
gravate the condition. And frequently, 
in this attitude, where three or more 
skips develop, there is a transition from 
skipping to high angle porpoising. Fun- 
damentally, skipping is oscillation in 
heave. However, as the plane decelerates 
and the trim remains above the upper 
limit, more and more rotation will be 
induced, resulting finally in a large am- 
plitude porpoise where the hull does not 
leave the water. If violent in character, 


this porpoise may persist until the hull 
comes off the step at 20 to 30 mph. 

(3) As in ease 2, landing 3 will always 
result in a skip as a result of the 
initial contact trim being above the up- 
per branch of the upper trim limit. The 
heave in most eases will be objectionable 
in character, but if the water is smooth, 
so that no rotation is induced, the skip- 
ping may cease at point 3a. However, 
in the majority of cases, some rotation 
will be impressed upon the airplane be- 
cause of waves or whipping of the ele- 
vators and, thus, the skipping will con- . 
tinue to point 3b, reaching maximum 
severity between 3a and 3b. 

(4) Landing 4 will result in very mild 
skipping, or, if conditions are ideal, the 
landing may be stable. At this attitude, 
landing would be objectionable only un- 

(Turn to page 148) 
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ror BAL LAR DESIGN 


ENGINE RELIABILITY ENHANCED 
BY "STRESSCOAT” ANALYSIS 


PART I! 





By CHESTER S. RICKER, Detroit Editor, “Aviation” 


Concluding the picture-story of Stresscoat analysis —a diagnosis employing brittle lacquer coating 
to indicate quantitative strain values—further details are presented of this test method's appli- 
cation to crankshafts, as well as its utility in redesign of mainbearing cap, supercharger hous- 
ing, and camshaft housing. 
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9. Sectional view (left, above) shows 
hollow-shat# with oil holes located 
in sides of crankpin instead of on 
top, and at right, above, is seen 
Stresscoat analysis of crankpin and 
web. Diagonal lines indicate strains 
resulting from torsional deflection. 
Referring to Fig. 8 (left) on page 
119 Jan. AVIATION, it will be noted 
that lines are parallel fo those 
shown here. 


10. Left: Excellent example of stress 
analysis showing torsional strains in 
crankpin portion and transition to 
bending stresses in edge of crank- 
cheek. 


11. Right: Effect of bending on 
cheek is clearly shown in this Stress- 
coat diagnosis. Compare lines with 
character of break which occurred 


during service in similar shaft seen 
in (12). 
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FOR BETTER DESIGN 








12. Service break resulting from bending of crankshaft at 13. Although weight of this cap had been in- 
cheek. Note how break follows stress lines indicated in (11). creased 50%, breakage continued as seen here. 


14, After stress diagnosis, this design was de- 15. Secret of eliminating stresses under bolts or nuts is fo provide uniform compression 
veloped in which boss is entirely above sur- preloading of metal and thus resist tension strains which may follow in service. In super- 
rounding metal. Weight was brought back fo charger housing seen here, effect of compression pre-stress is clearly depicted by Stresscoat 
that of original design, and no failures resulted. _lines in encircled areas. 
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FOR BETTER DESIGN 
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16. Ribbed camshaft housings like 
these always failed at rib and boss 
junctures. Stress analysis indicated 
why. 


17. Dictated by Stresscoat diagnosis, final design resulted in complete 
elimination of ribs, a lighter and stronger case being obtained. 


18. Sectional drawing of camshatt 
housing showing change from 
ribbed fo unribbed design. Graph 
comparatively illustrates stresses in 
old and new designs. 
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Engine Disassembly 


Is MORE Than Tearing Down 


overhaul job—and this is particu- 
larly evidenced in the ease of en- 
gine disassembly. For lacking the requi- 
site care, inordinate expenses, both in 
parts and time, will be entailed in the 
power plant job, not to mention the 
business-breaking risk of lost customers. 
Let us consider each step and “what it 
takes”: Overhaul starts at, or just prior 
to, removal of the engine from the air- 
plane. If it is known that the engine will 
go directly to the overhaul shop, there is 
no need for extensive preservation, for 
the time is too short for corrosion to 
start. 


Cer IS THE KEY to any worthwhile 


But, when the engine must be shipped 
or stored for several weeks before over- 
haul, it becomes necessary to take anti- 
corrosion measures, the extent of which 
depends on circumstances, climate, and 
the pre-overhaul time interval. 


All engines should be run out on un- 
leaded fuel and “slushed” if they are to 
be stored more than a week. Slushing is 
a term that refers to the coating of en- 
gine parts with a compound providing 
an anti-corrosion film. This compound 
is usually mixed with engine oil as 
recommended by the manufacturer. The 
operator must bear in mind that un- 
leaded fuels have extremely poor deto- 
nation resistance, and run-out powers in 
excess of half normal rating should 
never be used. It is possible to slush the 
engine internally just before this run- 
out period is ended by introducing the 
compound, under pressure, into the en- 
gine induction system. Any convenient 
point, such as an airscoop thermometer 
connection or a plug in the carburetor 
adapter, may be used. It is important, 
however, that mechanical or hydraulic 
pressure be employed to inject the com- 
pound, because eompressed air always 
contains undesirable moisture. Further 
protection may be obtained by using a 
mixture of slushing compound and lu- 
bricating oil in the engine oil tank during 
the run-out period. Here again, low 
power operation is the rule, because the 
lubricating quality of the oil is impaired 
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By E. F. LINDSLEY 


... It's GOT to be more—if good black-ink dollars are going to be 
turned by the power plant take-down section. For demanded are both | 
constant attention to details and mastery of the trade tricks, as 
detailed in this instructive approach to profitable overhaul. 


WITH SKETCHES BY THE AUTHOR 


by the slushing compound. When suffi- 
cient slushing compound has entered the 
induction system, as indicated by heavy 
smoke and irregular operation, the en- 
gine should be shut down. 

Further preservation measures in- 
clude: Installation of silica-gel dehydra- 
tor plugs in all sparkplug and oil drain 
connections; pressure spraying of the 
engine’s interior through whatever open- 
ings are available; and spraying or 
painting of the exterior surfaces with 
slushing compound, petrolatum, or simi- 
lar materials. Shipping; of course, re- 
quires a waterproof box, also, as a rule, 
a moisture proof wrapping surrounding 
the engine within the box. 

As mentioned before, such thorough- 
going precautions are not always needed, 
but a private owner who plans to ship his 
engine to a distant overhaul base will do 
well to take reasonable anti-eorrosion 
precautions. 





Fig. 1. To avoid injury to guides, valve stems 
bruised by careless work should be smoothed 
before removal from engine. 


The line crewmen who remove the en- 
gines must decide what parts are to re- 
main with the airplane and which ones 
are to go to the shop. Often, parts that 
do not need the attention of the overhaul 
operator will be required for test pur- 
poses. Such parts might include unusual 
actuating linkages for the carburetor, 
special mounting brackets, fuel pumps 
and lines, and general plumbing fittings. 
Unexpected delays can easily crop up on 
the test stand when the line crew lacks 
the foresight to provide small but neces- 
sary items. 

There is also work to be done at the 
overhaul station before actual overhaul 
can get underway. If the shop is large, 
and engines must wait their turn, storage 
end handling facilities must be provided. 
Fork type lift trucks can stack engine 
boxes (awkward to handle by other 
methods) in orderly rows in the store- 
house. The storage area should be clean, 
dry, and safeguarded against fire. Well 


' thought out storage plans will do much 


to eliminate reshuffling of heavy crates. 
Engines should never be so stored that it 
is impossible to inspect them through the 
small windows ordinarily provided in 
the packing cases, or so that the identify- 
ing tags or painted numbers cannot be 
read without moving the box. 

As the engines come in for overhaul, 
they should be unpacked and a receiving 
report made out at once. Private over- 
haul operators can protect themselves 
against many unreasonable claims and 
give the customer a fair deal by care- 
fully checking the engine’s condition and 
each item that was shipped with it. 
After an engine has been through over- 
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haul it is almost impossible to remem- 
ber the precise accessories with which it 
was equipped. To return the engine 
minus its rightful accessories is, of 
course, a rapid way to loose customers; 
to give away such items because of doubt 
is poor business. 

Incoming inspection also offers an op- 
portunity to survey the work needed on 
the engine and to forewarn the shop 
superintendent that special parts or tools 
may be needed when the engine starts 
through the shop. The shop job number 
may be assigned .at this time and acces- 
sories tagged and sent to the accessory 
shop. It is good practice to write what- 
ever information is available on the ac- 
cessory tags. Time since last overhaul, 
customer’s name, trouble data, the en- 
gine to which the accessory belongs, and 
scheduled completion date are frequently 
useful to the accessory shop foreman. 
Many mixups later on may be prevented 
if the engine gets off to a well docu- 
mented start when first received. If the 
engine has been long in transit and can- 
not be overhauled for some time, the 
packing and preservation process should 
again be carried out. 

Occasionally engines will come in that 
have been in crashes or noseovers. Such 
sudden stoppage of a power plant usu- 
ally does enough damage to make it im- 
possible or inadvisable to rotate the 
crankshaft for slushing, and run-out on 
unleaded fuel is impossible. Corrosion 
may start very quickly under these con- 
ditions and every effort should be made 
to disassemble crashed engines at once. 


Because disassembly is a dirty and ac- 
cordingly somewhat disagreeable task, 
less experienced personnel are usually 
assigned to this work, which is not 
ranked at the same technical level as 
other operations. But a fast, haphazard 
tear-down generally results in only ap- 
parent savings in time and money. The 
bull-in-the-china-shop approach is not 
only expensive but frequently ends up in 
definite losses. The most obvious danger 
through unplanned disassembly is dam- 
age to engine parts. Negligence in select- 
ing the proper tools or carelessness in 
using them, and improper supervision 
that permits worn or broken tools to be 
used, are foremost. Other causes of dam- 
age are piled parts that nick and gouge 
finished surfaces, dropped parts, and 
those damaged through ignorance of 
the proper disassembly technique. 


Less direct but equally important is 
later damage to the engines because no 
one observed and analyzed the lessons to 
be learned at tear down. Marks on car- 
bon-coated and oil-glazed parts, particles 
of foreign material, and chips, small 
grindings, or flakes from failed engine 
parts, often tell a story that, if heeded, 
would prevent future trouble. Once the 
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parts are completely disassembled and 
cleaned, much valuable data are lost. Be- 
cause the foregoing factors are impor- 
tant from both economic and safety 
standpoints, it is essential that disas- 
sembly be supervised by at least one ex- 
perienced man. 

Whenever there is an internal failure, 
or when this is indicated by particles in 
the sump and oil strainers, the engine 
should be disassembled in an “as is” con- 
dition without any effort to clean it in- 
ternally, and, if possible, without turn- 
ing the crankshaft. Internal washing 





Fig. 2. Puller. threads should be checked for 
injuries which might cause damage fo engine 
parts. 


may eliminate signs that point to the 
failure’s source, while turning the en- 
gine over may do further damage by 
allowing chips to wedge between gear 
teeth or to mutilate bearing material. 

If the engine is known to be in nor- 
mal condition, and no failure analysis is 
anticipated, it is worthwhile to wash the 
entire engine before disassembly. Ex- 
ternal washing is ordinarily accom- 
plished with a pressure gun or in a 
wash booth but internal washing is 
largely dependent upon the ingenuity of 
the overhaul shop. Some operators wash 
excess oil from internal parts by pour- 
ing several gallons of cleaning solvent or 
kerosene through a convenient opening, 
such as a ernkease breather vent, an in- 
spection opening, or a sump drain, and 
then rotating the engine and over end on 
a pivoted disassembly stand. This causes 
the solvent to flush from one end of the 
engine to the other and dilutes the oil so 
it may be drained from the sumps. 

More extensive equipment for this job 
would be a pump to force kerosene into 
the main oil passages, through a pre-oil 
plug or similar connection, plus a motor 
or reworked starter to rotate the engine 
slowly while the fluid circulates. One op- 
erator who uses this set-up, pumps suf- 
ficient kerosene into the oil passages to 
fill the sumps, so that the scavenge 
pumps start removing the diluted oil; 
then the pump is stopped and the motor 
drives the engine very slowly for about 
10 min., after which the oil is drained. 
This process turns out an-engine that is 
more pleasant to work on, and there are 
the advantages of a cleaner shop and less 
dilution of expensive cleaning materials 
used later. 


Most aircraft engines, and particu- 
larly the larger ones, are provided with 
a set of special tools whose initial and 
upkeep costs are naturally high. In an 
effort to reduce this cost many operators 
have tried to avoid buying duplieate tool 
kits for both disassembly and final as- 
sembly. Some tools, of course, are used 
only in assembly, and some only in dis- 
assembly; in general, however, wrenches, 
guides, locking tools, hoist eyes, turning 
bars, and even engine stands are neces- 
sary to both tear-down and build-up. If 
it is possible to stagger the times at 
which these overhaul sequences are ear- 
ried out, then one set of tools may suffice. 


If this is not possible, the operator can 
resort to parallel lines where disassembly 
and assembly are conducted side by side 
so that some of the tools are used by one 
group while the others are being em- 
ployed by the crew on the adjacent line. 
But there are disadvantages to this be- 
cause the dirt and oil of disassembly do 
not belong with clean, shining parts, 
fresh from overhaul. Oily tools can carry 
foreign material, wire clippings, chips, 
ete., into newly overhauled engines. 

Other disadvantages stem from hu- 
man factors. Mechanics may develop in- 
ter-group frictions when borrowing back 
and forth in this manner and it is not 
always the best. policy to work inexperi- 
enced men, in a disagreeable job, next to 
more experienced and favored men en- 
gaged in more favorable work. A de- 
sirable solution would be to make up ex- 
tra sets of the essential tools. 


Tools should be so mounted that they 
are easily accessible. It should not be 
necessary to check each tool in and out 
of a tool crib. A better plan sets up a 
tool board that contains all, or nearly all, 
the special tools required to disassemble 
a certain engine. Such a board, with a 
marked place for each tool may be 
wheeled around the engine as needed. If 
tools are arranged conveniently enough, 
the mechanics will tend to form habits of 
placing them on the board without think- 
ing. 

The tear-down area layout will depend 
upon the size and type of overhaul shop. 
Large, continuous-flow shops usually re- 
sort to some form of “station” method, 
where the engine moves along a line from 
one group of workmen to the next. Each 
group has a limited number of tasks to 
perform and is provided with special 
tools. Once these jobs are done, the en- 
gine moves on to other groups until it 
has been disassembled into subassem- 
blies. 

Station procedure would run about as 
follows: Station 1. Remove accessories, 
sparkplugs, and ignition harness, then 
follow with an external washing in a 
spray booth. Station 2. Remove car- 
buretor, magnetos, baffles, and loosen 
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thrust nut, Subsequent stations would 
remove (in the case of a radial engine) 
rear section, nose section, and cylinders, 
with the last station preparing the main 
power section for disassembly and re- 
moving the super¢harger front housing 
from the stand. Some large facilities 
provide conveyors of the belt or roller 
type to carry each subassembly to the 
cleaning section; but this is unusual, and 
ordinary practice depends on movable 
parts racks for transportation. The com- 
mercial operator seldom overhauls 
enough of the same model engine to 
make it profitable to set up a station-by- 
station system. With the best of plan- 
ning, it often takes several months to 
bring each station up to best efficiency, 
and for these and other reasons, spot 
disassembly best fits the needs of the 
small base. 

With spot disassembly, the engine is 
mounted in its stand, wheeled under the 
hoist, and does not move until in bench- 
size subassemblies. There are advantages 
in this method. The same mechanics, fol- 
lowing through from start to finish, ob- 
tain a complete picture of the engine and 
the relationship of its parts. Failures 
and internal damage can be better 
analyzed when all parts are viewed to- 
gether, whereas it might prove impos- 
sible, under the station method, for dif- 
ferent groups to draw specific conclu- 
sions from their findings because they 
had not seen the earlier removed sections 
in the sequence. 


The  station-to-station method is 
adapted to pooling parts of many simi- 
lar engines. If time is taken to tag each 
part with its engine number, efficiency is 
lost; consequently, many large continu- 
ous-flow shops pool parts. For the small 
operator, however, pooling would be 
completely out of the question. Spot dis- 
assembly normally segregates parts of 
different engines by keeping all parts of 
any given engine together on a parts 
rack and by tagging any parts that 
might become mixed. 


Engines are no longer fitted together 
as custom shop jobs, parts of which are 
not interchangeable. Mass production 
has cut down tolerances, because time is 
not available for hand fitting and spare 
parts must fit under commercial condi- 
tions, without lapping and grinding. 
Nevertheless it is an excellent plan to 
replace parts in the positions where they 
have operated satisfactorily. Such parts 
would include valve tappets, tappet 
guides, push rods, rocker arms, and oil 
pump gears. 

If the engine has not had too many 
overhauls, the manufacturer’s marks 
should be visible, but if not the parts 
should be examined carefully for a 
means of position identification. Fre- 
quently, for instance, the large ball 
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thrust and main roller bearings can be 
positioned by the part number or man- 
ufacturer’s trade mark being located to- 
wards one end of the engine. Such cases 
should be recorded on the disassembly 
report sheet. Pistons and cylinder are 
almost always marked. Exceptions occur 
when someone replaces a piston or cylin- 
der from~- spare parts stock without 
stamping it. Such parts should be 
stamped, lightly and carefully, in the 
same location as used by the manufac- 
turer. 

Indescriminate etching, stamping, or 
engraving will very often set up local- 
ized stresses that may lead to engine 
failure, but these facts need not elimi- 
nate parts identification. Tags strong 
enough to survive cleaning processes, or 
parts racks with numbered sections, will 
help eliminate confusion at assembly. 

Practice varies regarding disassembly 
inspection. Some operators favor com- 
plete checks of all running clearances as 
the engine comes down. These checks in- 
clude gear back-lashes, shaft run-outs, 
shaft end-plays, bearing fits, and gen- 
eral functional inspections. Such tear- 
down inspections are unfortunately the 
exception rather than the rule; the other 
and unworkmanlike extreme is disassem- 
bly with no inspection at all. 

An inspection should make use of the 
indications frequently discovered on oil- 
and ecarbon-covered parts. Other meas- 
ures, such as crankshaft run-out, can be 





Fig. 3. Use pliers, wire, or pullers for remov- 
ing cotter pins, rather than side cutters which 
cause bruised surfaces. 


taken at this time for protective pur- 
poses. Many inspections can be made for 
the money that would be lost if a bent 
crankshaft went through the entire over- 
haul and was only discovered after final 
build-up. Some engines develop warped 
valve actuating cams. A valve timing 
check just before disassembly can save 
the embarrassment of not being able to 
time the valves properly when the over- 
haul is completed. 

Protection of engine parts during 
tear-down cannot be overstressed. Cover 


ali openings into the engine interior as 
soon as parts are removed. Mechanics 
may ignore this unless properly super- 
vised. Laxness in this respect must be 
guarded against at all times, because, 


the damage accruing to a supercharger 


impeller—for instance, if a small bolt is 
wedged in its blades—will run into hun- 
dreds of dollars. Moreover, the nature of 
tear-down operations involves a large 
number of parts that may accidentally 
enter uncovered openings. Safety wire, 
rivets, cotter pins, washers, locknuts, 
and similar items have habits of eluding 
oil covered fingers, sometimes sticking in 
unnoticed places, where they may fall 
into the engine. 

The habit of dropping all nuts and 
bolts in a small container precariously 
perched on the engine gives rise to an- 
noying and dangerous accidents. Such 
containers are too often upset, their eon- 
tents spilling over the engine and into 
the drip pan. The time involved in pick- 
ing up the mess, and the worry as to 
whether any went into the engine, are 
sufficient reasons to stop this careless 
practice. Furthermore, nuts, bolts, and 
small fittings cost money, not to mention 
the time wasted in ordering at reassem- 
bly. Far too often the simple expedient 
of stringing all the retaining parts, for 
a given unit, on a piece of safety wire 
is overlooked, but the time is more than 
made up at assembly. 

Plastics, aluminum, and plywood are 
all suitable for making cover plates. 
Plugs of rags, paper, and cardboard 
should be discouraged because they are 
messy, make fire hazards when oil 
soaked, and have a tendency to pick up 
sharp or abrasive particles and carry 
them into the engine. Common wooden 
plugs, often splintery, are not much bet- 
ter and have the additional bad features 
of deforming the openings or mutilating 
internal threads. 

Dirty oil is sure to drip from the en- 
gine during disassembly, but there is no 
excuse for oil-slick floors or scattered 
pieces of gaskets, wire, or other debris, 
that make disassembly unpleasant and 
dangerous work. Many operators over- 
look the fact that one slip while carry- 
ing a heavy crankshaft, master rod, or 
similar part, can spell many dollars in 
damage, and injuries to the mechanic. 
Most disassembly stands will readily ae- 
commodate a removable sheet metal drip 
trough with a coarsely screened drain 
hole at the lowest point, which allows the 
pan to be slushed with kerosene or sol- 
vent daily. The diluted oil drippings are 


‘then drained into a ean for disposal 


where they won’t constitute a fire hazard. 

li disassembly, mechanical technique 
is of paramount importance—another 
reason for discarding the notion that 


(Turn to page 154) 
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Lightplane Engine Stand 
Features Accessibility 


e Built from discarded plane parts, this stand enables me- 
chanic to work on all sides of engine. Propeller flange on 
crankshaft is bolted to top of stand for engine assembly. pi 
Chief Mechanie John Rothbauer, of Blairstown, N. J., Air- Revolving Harness Stand 


port, constructed this practical device. Eliminates Lost Motion 


e Designed to give all-around accessibility during harness 
re-wiring, this stand carries ample supply of wire and has 
overhead forks for holding magneto leads where they will be 
safe from accidental damage. Unit was built in Washington 
shops of PCA. 








Deadweight Wrench Tester 
Assures Uniform Torquing 


@ Provided with graduated test weights 
for calibrating torque wrenches, this 
machine is used at Middletown, Pa., 
ATSC shops to check uniformity of the 
large number of these tools employed 
at this base in engine overhaul. 
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Special Cylinder Bench 
Permits Rapid Inspection 
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e By using inspection bench equipped with nine identical 
mounts, EAL’s Miami shops have greatly increased effi- 
ciency and reduced time required in cylinder-checking 
operation. 


: Io. 1 = 
Safety Fuse Protects Dope Drums 


@ Specially designed at AAA’s Pittsburgh base, fireproof 
dope cabinet features heavy drop doors which are held open 
by cable in which is inserted a low-melting-point fuse. In 
event of fire near drums, fuse will melt, causing doors to 
drop shut before heat can ignite contents of drums. 



























Double-Duty Stand 
Speeds Engine Change 


e Fitted with duplicate lugs for attach- 
ing engines, this stand is used by AAA’s 
Pittsburgh base for changing aircraft 
power plants. New engine is attached on 
one side of stand and old engine is low- 
ered into corresponding lugs on other 
side. Stand is then reversed and new en- 
gine hoisted into place. Use of double 
stand removes necessity for moving hoist 
out of alignment with engine brackets 
on plane, saving time and assuring 
accuracy. 
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Prop-Nosed Dual-Jet XP-81 
Put Through AAF Trials 


ounTING A GE TG-100 Propjet 
M in the nose turning a four-blade 

Aeroproducts propeller, plus 
a GE I-40 plant installed behind pilot, 
Convair’s new XP-81 is now being 
tested at the Army Flight Test Base, 
Muroe, Calif. 

Thus combined, the engines are stated 
to produce nearly 8,800 hp., giving the 
eraft a top speed of well over 500 mph. 
The TG-100 is mounted much like a con- 
ventional reciprocating engine, but is 
very closely cowled, air entering through 
the annular nose scoop. Added thrust is 
obtained through an exhaust jet directed 
aft under the fuselage just beneath the 
pilot. The I-40 exhausts through a tail- 
pipe under the single high rudder. Kero- 
sene serves as fuel for both plants. 

An NACA laminar flow airfoil is used 
for the wings, which have a span of 50 
ft. 6 in. and an area of 425 sq. ft. A 
very smooth skin surface has been ob- 
tained by using heavy aluminum alloy 
skin and flush riveting, with milling of 
all rivet heads. Heavy plating covers the 
forward 34.5% of the wing, and this sec- 
tion comprises the structural torsion box 
and main spar. Aft, the wing is semi- 
structural. A thermal anti-icing system 
is fitted to wings and tail surfaces, using 
hot air from the TG-100. Landing gear 
is retractable tricycle, electrically oper- 
ated. 

Age-hardened flush-riveted 24S-RT is 
used extensively in constructing the 


semi-monoeoque fuselage. The cockpit-is: - 


fitted with a jettisonable bubble canopy, 
and under development is a device for 
catapulting the pilot from the pit in an 
emergeney. Cabin pressurization is ob- 
tained from the TG-100. Refrigeration is 
also provided to maintain comfortable 
conditions regardless of climate or 
altitude. 

All fuel is carried internally, although 
provision has been made for fitting drop- 
able wing tanks. Gross weight of the 
XP-81 is given as 19,500 lb. Length is 
44 ft. 8 in., and height is 13 ft. 6 in. 

Credited for playing the major role in 
the craft’s design are C. R. Irvine, Con- 
vair’s chief development engineer, and 
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Contrived to double as interceptor and long-range escort, Convair's 
striking new 500-mph.-plus single-seat fighter initially features pro- 
peller-jet and conventional-jet combination, developing tremendous 
power approaching that of B-29. 








AAF's Copvair XP-81 is sleek bullet-shaped craft. Neatly cowled TG-100 in nose drives a four- 
blade prop and exhausts beneath fuselage just behind pilot. Atop fuselage are seen large air 
scoops which supply aft-mounted GE /-40. Cockpit placement affords pilot excellent visibility. 
(Otto Menge photos) 


Frank W. Davis, asst. development engi- 
neer and test pilot. Design work began 
in Sept. 1943 to fill an AAF specification 
for a very high speed long-range fighter 
to escort bombers. Since the prototype 
was completed before the TG-100 nose 
engine was ready, a Rolls-Royce Merlin 
was-installed,.and..on Feb. 11, 1945 the 





first flight was made—13 months after 
the contract had been received. The in- 
itial flight with the TG-100 installed was 
made at Muroe on Dee. 21, 1945. 

Wind tunnel models were tested in 
NACA high speed tunnels, in the GAL- 
CIT tunnel at Cal Tech, and at Convair’s 
Vultee Field Div. 








Big for a single seater, XP-81 spans 50 ft. 6 in., and weighs 19,500 Ib. fully loaded. On takeoff, 
both engines are used; for cruising, just Propjet. Dual power plants thus make craft capable of 
handling both rapid interception and long range bomber escort missions. 
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@ The widespread use of triple-alloy steels containing Nickel, chro- 
mium and molybdenum is based on extensive experience in widely 
divergent engineering fields. 

It has been found that they can be counted on for consistent per- 
formance. The depth to which full hardness is developed is com- 
parable to that attained by other alloy steels. Their response to 

heat treatment is dependably uniform. 

Moreover, the wide range of compositions available, makes 

it possible to select accurately suitable alloy steels for a broad 

range of applications. ; 
Inquiries regarding the selection and uses of triple-alloy 
steels containing Nickel are invited. 


THE INTERNATIONAL NICKEL comPaANy, INC. &2."2s's 
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TAGGING THE BASES 





Why Suggest Stunting? 


New CAR 03.6123-U and 68.6123-A 
state that a placard shall be attached to 
avery plane, in clear view of the pilot, 
isting permitted aerobatics and the 
entry speeds for each. And because these 
acrobatic maneuvers are mentioned sepa- 
rately, it takes little imagination to vis- 
ualize how this perpetual reminder will 
tempt into trouble the new pilot who has 
just begun to feel his wings. Being in 
constant view of the flyer, it is also con- 
tinually in view of the young lady pas- 
senger who says, “I went up yesterday 
with a fellow who can do everything on 
the list. Can you? 

The National Assn. of Insurance 
Agents contends: “Such a placard would 
defeat its own purpose. It would serve 
as a constant reminder of stunt flying 
and tempt him (the pilot) to ignore safe 
flying habits.” Furthermore, even safe 
aerobatics can be bad promotion among 
conservative prospects, hence théy can 
kill off a lot of sales. 

Aerial circuses, even when staged by 
professionals, never have helped further 
the truth that flying is generally safe, 
thus it is unlikely that aerobatic Johnny 
Jenks—60-hr. solo—will boost business 
at the local airport, even if he survives 
after “obeying that impulse” suggested 
by the placard “in clear view of the 
pilot”. 


First Region—Wilfred L. Charest and C. 
Cushman Abbott, Jr., have formed Auburn 
Aviation Corp., based at Malheux Field, 
Auburn, Me... . Following are Aeronca 
distributors for N. Y.: Joseph Homesburger. 
Mutual Aviation, Tonawanda; R. E. Thomp- 
son, North American Airport Corp., White 
Plains; Chas P. “Chuck” O’Connor, Albany. 
... Ohio Valley Air Service, Piper agent 
for Wood and Washington Counties, has 
started a new operation at Wood County 
Airport near Parkersburg, Ohio. Firm, con- 
sisting of Joseph G. and Hope A. Grow and 
Edgar A. Blair of Marietta, also has an- 
other field at the latter town. ... Flyers, 
Inc., Brunswick, Me., has special facilities 
for ski parties and features ski-equipped 
planes. ell stocked shop and restaurant 
are popular with week-end winter sports 
parties. New hangar is being built by 
Farnsworth Wood Products Co. of Frye- 
burg, Me. ... Pittsburgh, Pa., now has 
five seaplane bases: Buck’s, Oakmont, 
Highland, Dravosburg, and Coraopolis. .. . 
Wiley Post, Jr., of Allentown reports that 
21 students completed instruction last Jan- 
uary, coming from five states. ... Port 
Sales Corp., Port Washington, L. I., already 
handling autos and motorboats, has added 
agencies for Piper and Edo, using former 
Sands Point Riviera Yacht Club as both 
seaplane and yacht base. ... Ashburn 
Flying Service, Alexandria Airport, Va., 
has opened a new, larger showroom there, 
also a showcase sales counter in Adminis- 
tration Bldg. at Washington National Air- 
port. ... Wiggins Airways’ Metropolitan 
Airport at Norwood, Mass., is now New 
England Air Base for Girl Scouts, who keep 
a Piper Cub there. Plane is gift of W. T. 
Piper. ...NATA for this region held all 
day session at N.Y.C. Feb. 13 to elect offi- 
cers and determine future policy of the 
organization. 


Second Region—Sumter Airways, Sumter, 
- S. C., has been formed by J. P. Booth, E. H. 
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Lyman, and J. P. Booth, Jr., for flight train- 
ing and aircraft service. . . . Bellanca will 
be distributed by Carolina Aircraft Sales, 
Municipal Airport, Charlotte, N. C.; Blevins 
Aircraft Corp., Atlanta Municipal Airport, 
Ga.; Max K. Aulick, Orlando, Fla.; Cumber- 
land Flying Service, Cookeville, Tenn.; 
Century Aviation Co., Jackson, Miss.; Gulf 
Aircraft Distributors, Pritchard, Ala.; 
Southeast Aviation Corp., Charleston, S. C.; 
and Skycraft, Inc., Birmingham, Ala. ... 
Globe Swift distributors are Aero Corp., 
Atlanta Municipal Airport; Rhea Arm- 
strong, Rogersville, Tenn.; Associated 
Aviation Corp., Winston-Salem; Colonial 
Air Service, West Jackson, Miss.; Columbus 
Airways, Columbus, Ga.; Memphis Flying 
Service, Memphis; United Aero Service, 
Delta Air Base, Charlotte; and Sky Harbor 
Airport, at Miami... . the Miami Aviation 
Center, operated by Dick Flynn and Jack 
Keefe, did a real job when Air Races flyers 
came in. They handled a plane a minute 
all day, totaling 600 craft, without con- 
fusion or accident. All this on one runway, 
which took everything from NATS DC-3’s 
to light planes. . . . Bob Soule is back from 
War and operating Bob & Harvey Aircraft 
Service at Bonita Field, Meridian, Miss., 
where he is Aeronca and Firestone agent. 
Firm has instrument school... . Sports- 
man Pilot’s Assn. held its early winter 
meeting at Pinehurst, using Knollwood Air- 
port, operated by Maj. L. C. Burwell, ex- 
AAF, now owner of Resort Airlines. Next 
meeting will be held this month in Palm 
Beach, Fla. 


Third Region—Aconto Falls Airport, Wis., 
owned by Al Barcombe and operated by 
Merle White, is now charter member of 
Wis. CAC. Field was built by local flyers, 
who voluntarily cleared, levelled, and 
seeded ground, while Pure Oil Co. installed 
wind sock and fuel facilities. Field now has 
three runways. ...<American Flyaway 
Service has been formed at Dayton, Ohio, 
to make deliveries from factory to distribu- 
tor. Rates start at 13%c. per flight-mile 
and include insurance during trip. Op- 
erators are Leon W. Wilder and Andrew B. 
Wagener, both ex-AAF. ... Globe Swifts 
are being distributed by Aircraft’ Sales 
Corp., Detroit; Central States Aeronautical 
Corp., Indianapolis; Eichstaedt Aviation Co., 
Knox, Ind.; Culver Flying Service, Evans- 
ville, Ind.; Anderson Air Activities, Mil- 
waukee; CAVU Aircraft, Cincinnati; Cen- 
tral States Aviation, Grand Rapids, Mich.; 
Louis O. Gross, Toledo; Illinois Valley 
Aviation Service, Pekin, Ill.; and Turgeon 
Flying Service, Sky Harbor Airport, North- 
brook, Ill. . . . Bellanca distributors in this 
region are: Culver Flying Service, Evans- 
ville; Inter-City Flying Service, Ft. Wayne; 
Flite-Ways, Inc., Curtiss Wright Airport, 
Milwaukee; Mankato Aero Service, Man- 
kato, Minn.; North Central Aviation Co., 
Alexandria, Minn.; Flight, Inc., Cleveland; 
and Ray V. Barber, 2450 S. Prairie Ave., 
Chicago. 


Fourth Region—Mesa Airport, Mesa, N. M., 
is being opened by Roy Elder and Mitchell 


McFadden as a flight school and general 


aviation base. ... Bruce P. Badger has 
started an aircraft storage and service 
business at Tulsa. Name is Aviation 
Enterprises. ... ‘“‘the N. M. Aircraft Sales, 
Aeronca agent at West Mesa Airport, Albu- 
querque, was recently incorporated. ... 
Jack B. Watson of Las Vegas, N. M., 
opened at Raton for charter, scenic hops, 
and flight instruction. . . . K. O. Mayfield, 
is operating scenic flights from Airports at 
Hurley and Silver City. 


Fifth Region—Lawrence Modula and Allen 
Chase, both ex-AAF, have completed a 
landing strip, together with hangar, field 
lights, and fuel facilities, at Evanston, Wyo. 
At same town, Robert MacDonald owns 
Uinta Flying Service Field with two 5,000- 
ft. runways. ... The following are Globe 
Swift distributors: K. C. Flying Service, 
Kansas City; Krantz Airways, Omaha 
Municipal Airport; L. W. Mack, Denver; 
Usselmann’s Air Service, Kratz Airport, St. 
Louis; Watertown Air Service, Watertown, 
S. D.; Dodge Airways, Des Moines; and 
Wells Aircraft Sales, Hutchinson, Kan. 


Sixth: Region—Northwest Aviation Plan- 
ning Council met in Boise to formulate 
plans for next year. ... W. G. Walcott is 
now manager of Reno Sky Ranch, said to 
be largest privately owned field in state of 
Nevada. Company is Taylorcraft agent, 
and it also operates a hotel. . . . Mercury 
Flying Service has taken over former RAF 
Faleon Field, 20 mi. from Phoenix, and 
plans to operate amphibious service be- 
tween that city and ten artificial lakes in 
district, also to Rocky Point on Mexican 
Coast. Company will use Commonwealth 
amphibians, for which it is state distrib- 
utor. . . . Wm. Sparks, Thomas Moore, and 
Alan Thomas, ex-Service pilots, have 
leased a Stinson from Gilpin Aircraft, Tuc- 
son, for laundry pickup service between 
that city and Nogales, 60 mi. south. Plane 
earries 600 lb. of laundry each trip and 
supersedes trucks formerly used.... 
Pacific Aircraft Co. has changed firm name 
to Pacific Aircraft Sales Co. Officials are: 
Ivar Akselsen, San Francisco; Norman Lar- 
son, Burbank; and Tirey Ford, Carmel 
(Monterey), all in Cal. Firm also has 
branch at Chandler Field, Fresno. ... 
Engel Aircraft Specialties states that Engel 
Airport is now in operation at Escondido, 
Cal. Present shop is 30 x 80, and additions 
100 x 110 and 40 x 80 are under construc- 
tion, together with 80 x 80 hangar and T- 
hangars. . . . Morrowfield Airport, Rialto, 
Cal., operated by Mer | Air Service, repre- 
senting Luscombe, Culver, Air Parts, and 
Firestone, is erecting new hotel. 


Seventh Region—Burley Airport, Ida., has 
been leased by Mark Moorman who will 
operate this Class 3 field. . . . A. J. Pouch, 
R. A. Pouch, and H. Ruefly, of Idaho Falls, 
have incorporated Intermountain Skyways 
as a general aviation business. . . . Latah 
Flying Club, Wash., was started at field 
3 mi. west of that city. Charter member- 
ship is over 20. 





Solberg-Hunterdon Airport, Readington, N. J., operated by Thor Solberg, who flew a Loening 
Amphibian 5,300 mi. to Norway in 1935 pioneering Northern Route. Complete shop facilities 
are afforded at field, which has 3,000-ff. runways. Excellent restaurant is additional attraction. 
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“The Modern Magic Carpet 
Will Blaze New Highways 


to Inaceessible Places 


ECAUSE of their ability to ascend 
and descend vertically... fly for- 
ward... backward...sideways... hover 
...and land in and take off from any 
terrain where sufficient space is pro- 
vided for the clearance of the rotors, 
helicopters will blaze new highways 
in the sky to hitherto inaccessible 
places. 


© Bell Aircraft Corporation 


99% 


These “Modern Magic Carpets”* 
will transport men and supplies swiftly 
and economically to localities and 
plants so out-of-the-way that they often 
are reached only by mule team or 
**shanks’ mare.” 

Since Bell Helicopters will need no 
elaborate landing fields and terminal 
facilities they will offer Business and 


Industry the many advantages of fast 
point-to-point delivery. 

Bell Helicopters are being built to 
perform many practical commercial, in- 
dustrial and military applications for 
which the helicopter is more suited 
than conventional fixed wing airplanes 
and other forms of transportation ... 
and, in fact, is sometimes the only 
means of transportation. 

Bell Aircraft’s post-war interest in 
the helicopter is in engineering and 
building rotary wing aircraft incorpo- 
rating the advanced design, workman- 
ship and dependable operation which 
has won this company its place in the 
Aviation World for being the “Pace- 
maker of Aviation Progress.” 


Buffalo 5, New York 


PACEMAKER OF AVIATION PROGRESS 
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W-P IS PROMISING PLAN 
TO AUGMENT EXPORT EFFORTS 


By RAYMOND L. HOADLEY, Financial Editor, “Aviation” 


tions might prove to be the aircraft 

industry’s answer to aggressive tac- 
tics that foreign aircraft associations 
and cartel groups are planning in the 
long-term program to capture world 
markets. 

Back in 1918 Congress passed the littl 

known Export Trade Act (Webb-Pom- 
erene law) to enable American exporters, 
especially small firms, to increase their 
competitive strength against powerful 
foreign combines in world trade by them- 


Pics: ie of export trade associa- 


selves combining in export trade. Today ~ 


there are around 50 such associations 
formed under this act with a total mem- 
bership of 500 firms. 

The aircraft industry has noted how 
the British government is, in effect, sub- 
sidizing its great aircraft. industry dur- 
ing its reconversion period by keeping 
900,000 workers busily engaged on or- 
ders for 10,000 service planes. In con- 
trast, it is said that only around 135,000 
are employed in our own basic aircraft 
industry, with confirmed military orders 
totaling only about 5,000 craft for the 
current period ranging through the mid- 
dle of 1948. 

The industry also has noted that the 
Society of British Aircraft Constructors 
has an export section which plans branch 
offices in all the main business centers 
in the world. “Trade ambassadors” will 
“radiate” from these centers to increase 
the sale of British aviation products. 
This much of the Society’s program is 
known at a time when the British gov- 
ernment is driving all industry to in- 
crease prewar exports by as much as 
75%. 

Cartels and other trade combinations, 
of course, are more popular with the 
British government than they are in 
Washington. And our aircraft execu- 
tives must be ever mindful of our Sher- 
man Anti-Trust law. But the fact is that 
we do have the Webb-Pomerene law 
which permits cooperative arrangements 
among exporters—that is, for export 
trade purposes only. This is the one step 
Congress has taken to aid domestic 
firms in competing with large foreign 
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With foreign aircraft trade combinations already active in the race 
for global markets, U. S. aviation firms would do well to weigh the 
association advantages offered by Webb-Pomerene law—established 
legislation particularly intended to give America cooperative strength 


in world competition. 





syndicates, cartels, and associations, 
many of which have been directly or in- 
directly supported by the specific gov- 
ernments. So it might be well for the 
industry to look into the export associa- 
tion possibilities in the coming world 


scramble for new and bigger markets. 

What advantages does the Webb- 

Pomerene law offer to exporters? For 

those producing and exporting similar 

or closely related products, it would 
(Turn to page 151) 
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D-35 (cont'd) 





Induction Heating 





Heating Formulas 





R.F., Induction, and Dielectric 
Heating Formulas 


R. F. HEATING FORMULAS 


LOAD THERMAL POWER REQUIRE- 
MENT 


Pew = 2.93 X 104+ MCAT (kilowatts). 
P = load thermal power requirement. 
M = lbs/hr. of material to be heated. 
C = specific heat of substance. 

AT = temperature a in degrees F. 


ALTERNATING CURRENT RESIS- 
TANCE OF A CONDUCTOR 


R = .4065 /f dRac (ohms). 

R = A.C. resistance of conductor. 
“ f = frequency in cy./sec. 

d = dia. of conductor inches. 


’ Rac = D.C. resistance of a solid con- 
ductor of equal dia. 


CAPACITIVE REACTANCE 


1 
X = oC (ohms). 


X = capacitive reactance (unms). 
w = 2ef, 

C = capacity (farads).. 
“{= frequency (cy/sec.). 





DIELECTRIC HEATING 
FORMULAS , 


CAPACITY OF A PARALLEL PLATE 
CAPACITOR . 


C = 224e'-A x 10- (farads). 
C = capacity (farads). 
e'.= dielectric constant. 


A = electrode area (sq. in.). 
D = distance between electrode (inches). 


POWER INPUT INTO A DIELECTRIC 
Py = 1.41 f E; e" (watts/cu. in.). 
Py = power density. 
f = frequency (Mc/sec.). 
E, = kilovolts/in. 
e"' = loss factor. 


“T’ NETWORK EQUATIONS 
Ra _ Xi + Xs 
Ro X: + Xs 
— Ra Rp = X:X2 +XiXe+ X.X; 
R = resistance (ohms); 
X = reactance (ohms). 


R, ZR, 











INDUCTION HEATING 
FORMULAS 


POWER INPUT INTO A NON-MAG- 
NETIC CYLINDER 


°P, = 16 Vfo X 10-7 (watts/cu. in.) 


P, = power density in watts/cu. in. 
H, = peak magnetizing force (oersteds). 


e = fresistivity of work in micro-ohms- 
cms. 


d “cette diameter of cyl. in inches. 
f = frequency in cy/sec. 


POWER INPUT INTO A NON-MAG- 
NETIC SLAB 


op, = 8:16 Hot vie x 10" Sita ins 





Py = power density in watts/cu. in. 
Ho = peak magnetizing force (oersteds). 
e = resistivity of work in micre-ohms- 
cms. 
t = thickness of slab in inches. 
f = frequency in cy./sec. 


*Formula applicable only if depth of penetra- 
tion (3) is less than % thickness (t) of slab or 
less than the wall thickness (t) of a cylinder and 
if the wall thickness ‘is less than 1/10 of the 
diameter of the cylinder. 
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HOW AIRLINE OFFICIALS, ENGINEERS, PILOTS AN 


HELPED CREATE THIS SUPERIOR DESIGH 


SIX GREAT AIRLINES CHOOSE MARTIN 202 


With Braniff, Chicago & Southern, Colonial, Eastern Air Lines, PCA 
and United Airlines, Inc., already ‘‘on the line” to fly the Martin 
202—and with others scheduled to follow, this new advanced trans- 
port will be plying the airways early in 1947. To achieve superior 
design, Martin engineers scattered over the major domestic airlines 
= asked the members of each operational department, ‘““What do 


you want in an airplane?’ The answer is the Martin 202. 


UNITED STATES 





9STESSES, MAINTENANCE MEN, AIR TRAVELERS 


WN OF THE NEW JUIAR. 


AIRLINE OFFICIALS—The new Martin 202 is a favorite with 
airline management because it is fast, dependable, and 
economical. 


PILOTS—Controls and instruments are conveniently grouped 
at fingertips. No awkward reaching overhead or behind. 
Clear, complete vision. 








MAINTENANCE MEN—Under-wing fueling, accessibility to 
all apparatus and equipment, simplicity of grouping make 
the Martin 202 easy to service. 


RUBBER COMPANY 


AIRLINE ENGINEERS—They like the compact efficiency of 
the Martin 202. Its clean design and roomy interior give 
smooth operation. 


HOSTESSES—A separate compartment for the hostess with 
direct telephone to the pilot’s cabin. Everything within 
easy reach. 


AIR TRAVELERS—The Martin 202 will be a favorite, too, 
with air travelers. Big, square windows, comfortable seats, 
air conditioning, plenty of luggage room. 


1230 AVENUE OF THE AMERICAS + ROCKEFELLER CENTER 
NEW YORK 20, N. Y. 








FOR ANY 
AIRPLANE 








U.S. ROYAL AIRPLANE TIRES 


In tires as in airplanes, the answer is superior nylon cord bodies was the beginning of the 
design. Whether for the new Martin 202, for truly modern airplane tire, is geared to the 
larger or for smaller transports, for giant bomb- needs of peacetime air transport. 


ers or private aircraft, there is a U.S. Royal 


Airplane Tire of superior design for that serv- 
ice. ‘U.S’, whose pioneering of rayon and 
Listen to “Science Looks Forward” —new series of talks by the 


great scientists of America—on the Philharmonic-Symphony 
Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 

















market going up in smoke already? 

One jittery sales manager isn’t sure 
—he just hopes he’s getting his leg 
pulled. Seems one of his most venerable 
distributors got into the habit, each time 
he came to the factory for flyaway de- 
liveries, of trying to get two or three 
planes over his quota. Each time he’d run 
the gamut, from violent threats to tre- 
mendous crocodile tears. But the other 
day he showed up and, all smiles, an- 
nounced “this is strictly a peaceful mis- 
sion—I just want my quota, Bill—yes, 
just my quota and no more” 


[: THIS WONDERFUL lightplane seller’s 


e At a recent hangar-flying session one 
lad, reminiscing about the early days of 
camouflaged fields, recalled he’d been up 
in a Piper L-job and couldn’t find a cer- 
tain field, though he knew it was sup- 
posed to be nearby. He was beginning 
to worry about his fuel supply when, 
down below, he saw an AT-6 make a 
landing on what looked just like a road. 
Thought he, if that guy can get down 
there, I certainly can, too—and did. 

Much relieved at being safely out of 
the air, he began taxiing, following the 
curves of the “road”—when he suddenly 
looked up to find himself smack in the 
middle of one of the biggest, most com- 
plete military fields he’d ever seen. 


¢ The lightplane salesman pilot really 
wanted to get home, but had to land for 


fuel while his partner, flying a larger’ 


model, made a town farther on. The 
_ Weather at both places—and between— 
was a little more than dirty. But so eager 
was the grounded pilot to push on that 
he phoned his partner, up ahead, and 
asked him to check the tower there and 
see if they’d give him clearance for the 
flight. “Tell him to come on,” replied the 
tower, “it’s a sure thing no one else will 
he flying around here.” 


© Guess inflation has really hit what’s 
left of Japan. Other day we read a news 
dispatch from Yokosuka which said a 
Marine pilot had “remained aloft 17 hr. 
5 min. 28 see. in his Corsair.” Headline 
on the story was simply, “Light Plane 
Record.” 


® Spotted a coming aeronautical design 
genius the other day. He was standing 
on the edge of a swimming pool, watch- 
ing a friend come off the diving plat- 
form in what we have always known as 
a good old fashioned bellyflop. “Ah,” 
muttered the young genius, “what a hy- 
drodynamie impzet!” 
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e A handout from the Society of British 
Aireraft Constructors, dated Jan. 2, 
quotes a letter to the press from Sir Roy 
Dobson, managing director of A. V. Roe, 
which said in part that “it is essential to 
the well-being of the British Empire that 
there is a flourishing and up-to-date 
transport aircraft manufacturing and 
operating industry within the Empire, 
and, although British air routes today 
aré operating with obsolescent types, we 
might answer so are the Americans; ‘they 
are operating very largely with the 
same types,” to which he added, “let me 
assure you on behalf of the British air- 
eraft industry and my own company, 
there will be British aircraft which our 
operating companies can use just as 





economically and efficiently as anything 
they could buy from America.” 

“Bravo!” could be the only comment, 
for competition makes better airplanes 
just as it does better airlines. But, just 
22 days later came an AP dispatch from 
London reporting that “the British Min- 
istry of Civil Aviation said today it 
would buy five American Lockheed Con- 
stellations,” adding that in making the 
announcement, Ivor Thomas, speaking 
for the Ministry, said “we must be large- 
minded in civil aviation and cast away 
the impediment of petty nationalism.” 

Could that be a parliamentary spank- 
ing, or could it be that snafu is a world- 
wide condition rather than a new Amer- 
ican word? 





“Maguire demanded a location everyone would pass—looks like he got it." 
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Ours ON A DOUGLAS C-54 


the Performance of this 
3000 psi 


VICKERS PUMP 


is “AS GOOD AS NEW’ 


ACTUAL TEST 
PERFORMANCE 
of a PF-3911 Pump 
After 1659 Hours 
Flight Time On C-54 


PERFORMANCE 
REQUIREMENTS 
of Series PF-3911 
Pumps at Factory 




















Factory tests of this pump after completing 1659 flying 
hours on a Douglas C-54 proved that it would still pass 
inspection for a new pump—that it was still “as good 
as new.” Test data reproduced above indicate that it 
is substantially better than the high minimum perform- 
ance requirements for a new Vickers pump both in 
volumetric efficiency and in overall mechanical effi- 
ciency. Careful inspection after disassembly revealed 
that this pump required no replacement of parts. A 
synthetic rubber seal was replaced and the pump was 
then reassembled and returned to service. 


This record of continuous service was made without 


WICKERS Incorporated e 


1462 


overhaul; the pump kept right on supplying oil at 3000 
psi without any difficulty at all. When finally removed, 
it was for inspection only. 


As a matter of fact, all Vickers Hydraulic Equipment 
for aircraft is designed for maximum utilization. In 
addition to constant delivery piston type pumps, there 
are variable delivery pumps, accumulators, relief valves, 
unloading valves, power brake valves, motors, sequence 
controls, pressure reducing valves, etc. 


Vickers Hydraulic Aircraft Equipment served the Air 
Forces well on combat planes. It is now helping to in- 
crease utilization in peacetime aviation. 


OAKMAN BLVD., DETROIT, MICH. 


Capit and Bairiof OIL HYDRAULIC EQUIPMENT 
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Exploded view of Republic P-47N Thunderbolt aileron. 
Part of upper skin is omitted to show construction of lead- 
ing edge, spar, and ribs. 








Fillet removed between stabil- 
izer (A) and fin (B) of P-47N 
to show front stabilizer spar (C) 
and builtup fitting (D) for at- 
taching fin spar. Cables (E) 
nes to rudder and rudder trim 
tab. 
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i) — 


Closeup of P-47N wing bomb rack and shackle structure which 
is attached outboard of landing gear between two main spars. 
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... with the 
throwing action of 


WALTER SNOW FIGHTERS 


Walter Snow Fighters maintain high speeds on 
snow and ice because their tremendous power is 
transformed into smooth, positive traction by 
the exclusive Walter Four Point Positive Drive. 
Three automatic locking differentials propor- 
tion the power to the FOUR driving wheels 
according to the traction of each wheel at any 
instant. No wheel slipping, consequently there’s 
no dangerous side slipping when speeding along 


@ Avoid “slow-plowing’”? methods. They only 
pile snow higher—make it harder to handle with 
each successive run. The right way is to hit 
snow fast, throw it far—really CLEAR IT 
OUT! The way 250 h.p. Walter Snow Fighters 
do on their 20-30 m.p.h. runs. They disperse 
the snow far beyond their 28 ft. wing span— 
leave less to be re-handled—and eliminate dan- 


gerous snow banks. Faster in clearing, Walter 
Snow Fighters stay ahead of any blizzard— 
keep runways usable during the storm, ready 
for scheduled flights when visibility returns, 


runways: Positive traction is but one of the 
features that make these units Snow Fighters 
in every respect. Others are described in de- 
tailed literature. Write for it. 


WALTER MOTOR TRUCK COMPANY 
1001-19 Irving Avenue, Ridgewood 27, Queens, L.1., N. Y. 
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DESIG FOR BEFIIE LHVInGge 


Lanpincs UNumiTeD... A Beautifully Illustrated Brochure in Full Color, tells the fascinating story of 
America’s ideal post-war personal plane, the Republic SEABEE . .\, As versatile in performance as 
its famous namesakes, here is the first, truly modest priced Amphibian. . . designed to go anywhere 
and do everything you expect of the plane you’d like to fly... \ 


Buzzards Bay . . . as you take off in the salt tang of dawn . . . sunsets reminiscent of Remington ... a few Gallic 
days at Chateau Frontenac . . . Wing your way up the historic Mohawk, high over the Batge Canal .. . Lake Placid 
for the winter sports . . . Pitch your tent when the small mouth are jumping in the Wisconsin, Dells . . . that trip to 
the Shenandoah you‘ve im planned for . . . Washington Airport, prelude to an official visit . .\. New York, Chicago, 
Detroit, San Francisco, Seattle, or just a taxi strip in the old home town ... Your own week-end. schedule of lazy 
hours, a thousand and one vacation or business spots somewhere . . . can be reached from where you are... 
if you go the SEABEE way . . . $3995. Flyaway Factory. 


si Your copy of “Landings Unlimited’ sent free. It 
stresses modest operating cost and performance speci- 


fications. Just address the Blue Ribbon SEABEE dealer ° . zs 4a 





nearest you, or write the Personal Plane Division, Dept. 13A, 
Republic Aviation Corporation, Farmingdale, L. I., New York, 


s procucr ot MPEDPUBLIC a) AVIATION 


_ Ke Seatectwdl witht wating fot y 
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At left are details of Avro Lancaster 
stabilizer-to-front fin post joint, Sketch 
at top left shows, looking forward, fin 
post (A), reinforcing plate (B), and sta- 
_ bilizer front spar (C); while sketch at 
top right is of same section, but looking 
aft. Lower sketches depict attachment 
of rear spar to rear fin post, with sketch 
at left the view aft showing rear fin 
post (A), the rudder trim. tab control 
bracket (B), and stabilizer rear spar (C). 
Lower right sketch, shows, looking for- 
ward, reinforcing plate (A), spar (B), 
rudder hinge bracket (C), and rear fin 
post (D). oe 








Oe ee ee ee 








This group of sketches gives details of Lancaster stabilizer sketches at upper right and lower left show rudder control 
construction. Circled sketch at top gives enlarged detail operating lever; while lower circled detail depicts method 
showing method of attaching stringers, with stringer attach- _—of attaching stabilizer nose ribs. Stabilizer is built in two 
ment bracket (A), stiffener (B), and stringer (C). Detail halves, bolted together at fuselage centerline. 
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what a plane shall wear on its fabric and metal, 
Careful consideration of these factors points pos. 


wih AT decices: itively to the choice of Berryloid aircraft finishes, 
More and more new planes roll out of the plants 


what a plane wearing bright, durable Berryloid. And for mainte. 





FRRSKLL LL SEKEE RRR ERAREEBEE 


nance and refinishing of planes now in use, 


shall wear? Berryloid finishes are equally preferred. 





Requirements for aircraft finishes include maximum 
protection, greatest durability, smooth finish and 
beautiful, lasting color. These factors determine 


BERRYLOID 


AIRCRAFT FINISHES 


EIS t4 


Priv 


Tee the aes Eo ico ate 





BERRY BROTHERS 


n' arnishes:-Enamels:-Lacq 
Detroit Pai ints. Vi ish E Walkerville, Ont, 


\) 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 
BOSTON ¢ JERSEY CITY ¢ CINCINNATI ¢ CHICAGO e ST. LOUIS *« INGLEWOOD, CALIF. e MONTREAL ¢ WINNIPEG « TORONTO 
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REVIEW OF PAMPIEINIES 





OLLOWING are digests of some of the 
more interesting recent patents on 


aviation developments granted by 
the U. S. Patent Office. Aviation will 
gladly. furnish readers with free informa- 
tion on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to Avia- 
tion, 330 W. 42nd St., New York City 
(18). Printed copies of any patents listed 
are obtainable at a cost of 10c. each, di- 
rectly from U. S. Patent Office, Wash- 


ington. 


Stressed Skin Construction intended to im- 
prove structural efficiency by considerable 
reduction in overall weight, features reduc- 
tion in number of longitudinal members to 
afford increase in cross-section, eliminates 
riveting transverse members to plate, and 
precludes bulging. Skin plating is attached 
to longitudinal members between which it 
is stretched over shaped ribs to effect cir- 
cumferential tensile stress in direction of 
planes containing ribs. Ribs also serve to 
support plating against inward collapse by 
centrifugal pressure against plate, there 
being no attachment of plating to ribs.— 
2,387,219, filed June 17, '42, pat. Oct. 16, ’45, 
RB. N. Wallis, assignor to Vickers-Arm- 
strong, Ltd. 


Novel Propeller constructed of light gage 
metal is designed to operate with mini- 
mum of noise. Transverse arm connected 
to forward end of shaft by rib-spaced disk 
members is comprised of pair of tubular 
elements containing steel reinforcing cable, 
and blade of shell-like form extends trans- 
versely at each of outer ends of arm.— 
2,388,464, filed June 13, '44, pat. Nov. 6, 
45, B. Bergen. 


Wing Construction Method intends to pro- 
vide simple and inexpensive airfoil having 
surface slots for airflow and embodying 
structural features which afford adequate 
strength but not objectionably obstructing 
flow of air through wing interior. Also pro- 
vided are adjustable flaps with flow pass- 
ages maintained substantially unobstructed 
in the several flap operating positions.— 
2,386,987, filed June 7, ’43, pat. Oct. 16, ’45, 
ae Stalker, assignor to The Dow Chemi- 
cal Co. 


Recent Books 


NAVIGATING YOUR_ AIRPLANE, by 
Creighton Merrill. McCormick Armstrong, 
Wichita, Kan. 92 pages, drawings. $2.00. 

Profusely illustrated and clearly written 

treatise on avigation. Problems and solu- 

tions are covered in detail. Work is in- 
tended for both embryo and seasoned pilots. 


METEOROLOGY FOR AIRMEN, by Charles 

Zweng. Pan American Navigation 

Service, N. Hollywood, Cal. 231 Pages, 
drawings. $3.00. 


This book aims to give pilots a workable 
knowledge of meteorology for their daily 
flying. Material is presented entirely from 
the pilot’s point of view, with extraneous 
matter at a minimum. Included in the 
appendix are a series of questions and 
answers. 


AVIATION NEURO-PSYCHIATRY, by 
R. N. Ironside, M.B., and |. R. C. Batche- 
lor, M.B., Williams & Wilkins Co., Bal- 
timore. 167 pages, index. $3.00. 


Report on neuro-psychiatric disorders in 
war flyers, together with a number of per- 
sonal histories in relation to psychiatric and 
pathological cases. 


INDUSTRIAL TRAINING AND TESTING, 
Howard K. Morgan. McGraw-Hill Book 
wie” Y. C. 225 pages, graphs, index. 


This detailed survey of methods and costs 
Involved in the selection of suitable work- 
ers shows how to test new employees sim- 
bly and effectively and describes a com- 
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Exhaust Structure, intended to provide 
necessary exhausting capacity for air- 
craft ventilation without unduly increas- 
ing craft’s air resistance, consists of 
miniature airfoil mounted opposite dis- 
charge orifice, in spaced relation to skin, 
so as to produce venturi passage through 
which portion of slipstream passes. In 
the accompanying illustrations, Fig 1 is 
section through exhaust (spill) struc- 
ture, Fig. 2 is plan view, and Fig. 3 
shows details of adjustment for de- 
vice’s struts. 

Attached to inner surface of skin (1) 
is duct (2)—for exhausting air or other 
gas from chamber to be ventilated, or 
from engine, heater, or other device— 
connected to orifice (3). In area of posi- 
tive pressure (during flight), necessary 
negative pressure is provided at orifice 
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by auxiliary airfoil (4) without mate- 
rially increasing air resistance, thickest 
portion of airfoil being substantially op- 
posite orifice. Airfoil is supported by 
plurality of struts (5), and lower portion 
of unit, together with adjacent skin, 
defines crude venturi passage having 
throat (6) opposite orifice to effect pres- 
sure reduction at latter and facilitate 
discharge of gas through duct. 

By making supporting struts extensi- 
ble, suction can be varied by changing 
length of all struts so as to move airfoil 
closer to or farther from orifice; or by 
changing length of portion of struts, 
angle of airfoil’s longitudinal plane can 
be shifted to vary pressure at orifice.— 
2,387,708, filed May 9, 44, pat. Oct. 30, 
"45 Arnhym, assignor to Solar 


Aircraft Co. 








plete, workable training organization. Meth- 
ods of instruction for the major divisions of 
industrial training, including sales, service, 
supervisory, instruction, introductory, and 
shop courses, are covered. A feature of the 
book is the inclusion of a complete follow- 
up record and evaluation system. Volume 
is seen of value in aircraft factory manage- 
ment and personnel work. 


SYMPOSIUM ON _ STRESS-CORROSION 
CRACKING OF METALS. American So- 
ciety for Testing Materials and Institute 


of Metals Division, American Institute 
of Mining & Metallurgical Engineers, 
New York City. 495 pages. $5.00 to 


members of above Societies; $7.50 to non- 
members; and $5.50 to members of Insti- 
tute of Metals and Iron & Steel Insti- 
tute of Great Britain. 


Collection of the papers offered on stress- 
corrosion cracking of metals and alloys at 
the joint ASTM-AIMME symposium held 
in Philadelphia in Nov. 1944. Included in 
this well-illustrated collation are the perti- 
nent discussions of the technicians concern- 
ing the symposium presentations. 





PUBLIC RELATIONS DIRECTORY AND 
YEARBOOK. Public Relations Direc- 
tory and Yearbook, Inc., New York City. 
860 pa en and supplements for 
194, 3 


This volume contains a directory of more 
than 6,000 names of men and women do- 
ing public relations work on a professional 
basis, and included are over 50 articles 
written by recognized leaders in the pro- 
fession. Also noted are the various codes 
of ethics and standards of practice em- 
ployed in the field of professional public 
relations. The editorial section is informa- 
tive to the client and the newcomer to 
the field. Further, a calendar of events 
lists important occasions scheduled for 
the ensuing year. 


RELAY ENGINEERING, by Charles A. 


Packard. Struthers-Dunn, Inc., Phila- 
delphia. 640 pages, diagrams, illustra- 
tions. E 


Reference book to guide engineers and 
others in the selection and use of electro- 
(Turn to page 156) 
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For commercial 
and executive 


aircraft... 


The Collins 18S-I 


60 pounds...I% ATR Unit 
100 watts... 20 frequencies 


The 18S-1 airborne radio transmitter-receiver is designed 
specifically for commercial airlines and executive aircraft. It 
is a product of years of experience and proved competence 
in the field of aircraft radio communications. 


The transmitter develops 100 watts of r-f power on any 
of 20 optional crystal controlled frequencies within its range. 
Quick, automatic frequency selection is provided, with all 
circuits tuned and ready to operate. The receiver is con- 
trolled by a separate group of crystals; therefore the equip- 
ment can be set to transmit and receive on any desired 
combination of frequencies. 

A single 14% ATR cabinet contains transmitter, receiver, 
and dynamotor power supply for the transmitter. The re- 
ceiver operates directly from the 26.5 volt d-c source. The 
entire weight, including antenna unit, is 60 pounds. 

Remote control facilities, at the pilot’s or radio operator’s 
position, permit locating the 18S-1 wherever desired from a 
standpoint of weight distribution, with the antenna loading 
unit adjacent to the antenna feed-through. All circuits are 
pretuned to the selected frequencies, obviating the need for 
tuning controls. 

The 18S-1 can be installed easily by the aircraft manu- 
facturer, the airline service department, a dependable air- 
craft radio service organization, or by Collins personnel 
in the Collins hangar at the Cedar Rapids Municipal 
Airport. We will welcome your inquiries. Write today to the 
Collins Radio Company, Cedar Rapids, Iowa; 

11 West 42nd Street, New York 18, N. Y. 


IN RADIO COMMUNICATIONS, IT’S..... 


& 
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itter-Receiver 


Se SSCS SS SSS eee eee ee ee ee 


SPECIFICATIONS: 


Weight: 60 pounds overall. 
Size: 1144 ATR unit. 
Frequency range: 2,500-15,000 ke. 
Number of optional frequencies: 20. 


Frequency control: Remote master switch 
controls Autotune* on antenna tuning unit, 
and motor driven switches inside 18S-1. 
Carrier power: 100 to 125 watts output 
from the power amplifier. 
Type of emission: voice modulation. 


Monitoring facilities: sidetone output to 
headphones. 


Receiver features and characteristics: 
One stage r-f amplification. 
Image rejection 55 db minimum. 


Bandwidth 4 kc at 6 db down and not 
over 15 kc at 60 db down. 


ave and automatic noise limiter. 


200 to 300 milliwatts output into 300 
ohm load. 


Full output with only 5 microvolts 
r-f input. 
Up to 3 volts r-f input without blocking. 
Dual output optional. 
Power source: 26.5 volts d-c. 


*The Autotune is an electrically controlled means 
of mechanically repositioning variable compo- 
nents such as capacitors, inductors, and switches. 


COLLINS 


\__4 
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List Array of Jet Warplanes in Development 
As Army and Navy Aim for All-JP Air Arms 


. « - Rocket attains 50-mi. height .. . See radar as key 
to space ... Airport legislation delayed .. . Report 
surplus craft sales . . . Truman budget favors air... 
All-weather flying scouted ... Integrate military avia- 
tion ... Issues raised by atom test... IAS honors 


ace engineers. 


Army and Navy, shifting 
from aircraft production to 
intensive research and devel- 
opment programs, have nu- 
merous jet-powered warplanes 
in design progress, indicating 
approach to all-jet air forces 
within a few years from now. 

Largest of planned jet com- 
bat planes is the Air Forces’ 
Northrop XB-49, which will 
have four 10,000-lb.-thrust en- 
gines and a range of about 
12,000 mi. In addition, AAF 
has five or six smaller, faster 
jet-powered bombers. 

These include the Boeing 
XB-47, Martin XB-48, Doug- 
las XB-43, North American 
XB-45, and Convair XB-46. 
They will be flight tested this 
year and next. 

The Curtiss XA-43 attack 
plane, twin-jet powered, is be- 
ing developed to continue a 
function which has_ been 
largely taken over by fighter- 
bomber types. In addition, 
AAF has a number of high 
speed interceptors in process. 
Gas turbine propeller drive 
will be combined with jet 
thrust in cases where quick 
acceleration is needed. 

Turbine-tailjet combina- 
tions include the Convair XP- 
81, Republic XP-84, McDon- 
nel XP-85, and North Ameri- 
can XP-86. 

Boeing’s conventional XB- 
44, carrying impressive arms 
and armor, will have long 
range rivaling that of any 
other airplane. It is one of 
the few piston-engined planes 
now in forward plans. 

Navy has on its program a 
revision of the Ryan FR-1 
Fireball, a jet-powered version 
of the Vought Corsair, the 
new McDonnell XFD-1 Phan- 
tom (to be followed soon by 
the XF2D), the North Ameri- 
can XFJ-1, and others. 

Jet and ‘turbine-jet combi- 
nation engines are in develop- 
ment by such companies as 
Wright Aero, Packard, Allison, 
Chevrolet, General Electric, 
and Westinghouse. 

Jet aircraft speeds, already 
exceeding 600 mph. may 


reach a limit somewhere be- 
yond 1,000 mph. Guided mis- 
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Siles having much _ greater 
speeds will supplement and 
partially displace winged air- 
planes. 


Rocket Atttains 50-Mi. Height 


Lt. Gen. Levin H. Campbell, 
retiring Chief of Army Ord- 
nance, recently disclosed that 
Army has a radio-controlled 
rocket weapon capable of a 50- 
mi. altitude and which can 
reach any target on the earth 
from any point. He predicted 
projectiles to be fired from 
guns, but carrying their own 
power to sustain momentum. 
Rockets are not yet as acct- 
rate as shells. The First Ex- 
perimental Guided Missiles 
Group has been activated at 
Elgin Field, Fla. 


See Radar as Key to Space 


Army’s recent radar con- 
tact with the moon has 
brought dramatic statements 
from some of the experts, who 
say it indicates: (1) That 





space machines can be elec- 
tronically controlled beyond 
the atmosphere; (2) that ra- 
dar, which does not accom- 
modate to earth curvature, 
may be reflected from the 
moon for avigational purposes; 
and (3) that machines carry- 
ing persons may eventually 
operate in interplanetary 
space. 


Airport Legislation Delayed 


The federal aid airport bill, 
authorizing government funds 
up to 50% to match state 
funds to provide 3,000 new 
airports and extensive im- 
provements on existing fields, 


‘had been passed by both 


Houses but was still stalled 
in the Senate-House confer- 
ence committee at this writ- 
ing. Main controversy was 
whether federal money should 
be allocated to the states or 
directly to municipalities. Sur- 
plus Property Administration 
reported to Congress that 4 
airports and 2 port terminals 


“puilt by the government at a 


cost of $355,000,000 had been 
or soon would be declared sur- 
plus, for sale to local govern- 
ments and other interests. 


Report Surplus Craft Sales 


Of 59,376 planes declared 
surplus, 16,837 had been sold 
at the-year end for $37,637,- 





“TAKE IT, ‘TOOEY,’ IT’S ALL YOURS” 


—said General of the Army Henry H. Arnold (right), as he turned over 
his command of AAF to Gen. Carl Spaatz in Washington, D. C. Thus, 
former chief ended a notable military flying career that began when he 
took instruction on Wright biplane at Dayton, Ohio, in 1911. New Chief 
Spaatz entered Army aviation in 1915, was commander of all U.S. strategic 
bombing in Europe in 1944-45, and during '45 headed strategic air 


forces in Pacific. 
Assn. photo) 


In December he was awarded Collier Trophy. 


(Press 





COMING UP 


Mar. 1-5: Pan American .Air- 
craft Exposition, Dallas. 
Mar. 4: PICAO North Atlantic 

eae Conference, Dub- 


Mar. a SAE German Engineer- 
ing Rn Meeting, 
Rackham Educational Me- 
_—e Detroit. 

Mar. 8-16: Southwestern Avia- 
tion Exposition, Ft. Worth. -- 

Mar. li. 12: Joint Air Transport 
par ee ma ead Hotel, 
he roy ry 

Mar. 12-18: NAA , North- 
west Annual Airshow, Min- 
a Auditorium, Min-. 
nea 

Mar. 21-2 22: IAS Aircraft Pro- 
pulsion Meeting, Cleveland 
Club, Cleveland. 

Apr. 3-5: SAE National Aero- 
nautic Meeting, Hotel New 
Yorker, N. Y. ¢. 

Apr. 5-13: National Aviation 
Show of 1946 (sponsored by 
Aviators Post 743, Ameri- 
can Legion), Grand Central 
Palace, N. Y. C. 

Apr. *7-9: Aero Medical Assn. 
Annual Meeting, Edgewater 
Beach Hotel, Chicago. 

Apr. 8: PICAO Route Service 
Conference on European air 
avigation facilities, Paris. 

Apr. 8-12: American Society of 
—— Engineers Meeting & 

= ey Detroit. 

Apr. 12: New England Council 
Third Aviation Conference, 
Statler Hotel, Boston. 

May 7-9: National Assn. of 
Corrosion Engineers, Annual 
Meeting and Convention, 
President Hotel, Kansas 


City, Mo. 

June: iAS Light Aircraft Meet- 
ing, Rackham Educational 
Memorial, Detroit. 

July 19-20: NAA National Con- 
vention, Omaha, Neb. 

Aug.: Annual Summer 
Meeting, Los Angeles. 
Oct: IAS Air Transport Meet- 
ing, Statler Hotel, Wash- 

ington, D. C. 

Oct. 3-5: SAE National Aero- 
_ nautic Meeting & Aircraft 
a ae Display, Bilt- 

more Hotel, Los Angeles. 

14-17: National po 

Clinic, Oklahoma City. 

7-8: SAE National. "Fuels 

‘& Lubricants Meeting, Mayo 


Oct. 
Nov 


Hotel, Tulsa. 

Dec. 2-4: SAE National Air 
Transport Engineering 
Meeting, See Beach 
Hotel, Chicag 

Dec. 17: IAS Wright Brothers 
Lecture, » AR >A 


Date to be announced: National 
Air Races, Cleveland. 








204, according to War Assets 
Corp., which has taken over 
functions of RFC and SPA, 
and is chairmaned by Gen. 
Edmund B. Gregory. Only 23,- 
764 of the planes are consid- 
ered saleable. 

Basic trainers sold much 
better than expected when 
offered at $975 each. WAC has 
placed more than 1,000 North 
American AT-6s on sale at 
$1,500. Surplus aircraft com- - 
ponents and parts are being 
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The Bellows assembly that 
controls an engine’s diet 


Shown above is a cross-section view of an auto- 

matic mixture control unit which uses a Fulton 

Sylphon Bellows Assembly to regulate flow of fuel 
and air into airplane engines 





SRE ORME T Kg 


@ Today’s high-flying military and 
commercial aircraft demand auto- 
matic carburetors capable of feed- 
ing just the right amount of air 
and fuel into their engines... at 
all altitudes, 


At the heart of these very special 
carburetors is a Sylphon Seamless 
Metal Bellows. This untiring device 


changes length with each variation 
of carburetor inlet air pressure and 
temperature, moving a needle 
which operates in a bleed circuit to 
maintain the desired fuel-air ratio. 


Typical of countless successful 
applications in aviation as well as 
other major industries, this Fulton 
Sylphon bellows assembly pro- 


motes efficiency and economy, per- 
mits increased profits tothe operator. 


If you have a problem involving 
temperature or pressure control, 
our engineers will be glad to help 
you solve it . .. without obligation. 
For further specific information, ask 
for copy of Bulletin No. EA-822. 


FULTON SYLPHON 


THE FULTON SYLPHON COMPANY e KNOXVILLE 4, TENNESSEE 


Canadian Representatives, Darling Brothers, Montreal 
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cieared from Army, Navy, and 
RFC warehouses. 

War Department disclosed 
that 7.347 combat and trans- 
port planes were flown back 
from overseas duty, bringing 
91,377 men. 


Truman Budget Favors Air 


Continued expansion of 
American aviation at home 
and abroad is called for in 
the President’s budget mes- 
sage to Congress. CAA asks 
$69,508,000 for fiscal 1947, as 
compared with $51,090,000 for 
36. Weather Bureau gets an 
increase of nearly $1,500,000 
for additional forecasting 
services, including six upper- 
air reporting stations. Provi- 
sions are made for continua- 
tion of UHF radio range pro- 
gram, operation of 110 traffic 
control towers, and increased 
safety regulation work. Inde- 
pendent Offices bill, now be- 
fore Congress, gives NACA an 
increase over 1946 of $3,000,000 
for research. 


All-Weather Flying Scouted 


Maj. Gen. LeMay, Army 
deputy chief of staff for air 
research, called a meeting of 
all interested parties, in 
Washington, to study feasibil- 
ity of early all-weather fly- 
ing, using new technology de- 
veloped during the war. But 
consensus was that all- 
weather schedules are still in 
the future. There was dis- 
agreement over proposals to 
rush adaptation of radar for 
landing approach, favor being 
voiced for completion of pre- 
sent local range system. 


Integrate Military Aviation 


Though merger of Army 
and Navy under a defense 
cabinet office, with a co-equal 
Air Force, was still pending at 
this writing, Army and Navy 
have announced integration 
of their aviation and opera- 
tions planning, to take advan- 
tage of wartime. experience. 
The joint Army-Navy Aero 
Board has been reorganized to 
take over functions of tempo- 
rary war agencies. Present 
demobilization plans will re- 
duce AAF from 726,000 officers 
and men to about 400,000. 


Issues Raised by Atom Test 


Seeking answers to future 
defense questions, Army and 
Navy are getting set for a 
test of atomic demolition on 
nearly 100 naval ships at Bi- 
kini Atoll, Marshall Islands, 
and meantime many other 
problems are raised by the 
trials themselves. In May a 
bomb is to be dropped by a 
Boeing B-29, to explode above 
surface, while in July another 
is to be set off at the surface. 
Sub-surface and other open 
sea, tests are planned for next 
year. House Military Affairs 
Committee has authorized use 
of the ships for the tests. 
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GE’s NEW STREAMLINED TURBOJET 


Looking like a cowled torpedo, GE’s TG-180 axial-flow turbojet engine 
has been developed for installation in long-range high-speed commercial 
and military craft in 500-mph.-plus class. Long and light, in comparison 


with conventional reciprocatin 


ngines, TG-180 might easily be completely 


enclosed in wings of new transports and bombers. AAF designation is J-35. 





Legislation pending before 
Congress would give a commis- 
sion complete control over 
atomic materials, processes, 
and research. Navy Secretary 
Forrestal demands Army- 
Navy control of combat as- 
pects. There’s uncertainty re- 
garding extent of revelation 
to public of data revealed by 
tests and further research. 

UNO has created an atomic 
control commission, but it 
doesn’t mean much while the 
United States has most of the 
secrets and declines to divulge 
them. 


IAS Honors Ace Engineers 


U. S. air engineers received 
tributes at the recent IAS 
Honors Night Victory dinner. 
For their part in turning out 
“the best planes in the world,” 
following awards were made: 
T. P. Wright, IAS Honorary 
Fellowship and Daniel Gug- 
genheim Medal for outstand- 
ing contributions to develop- 
ment of civil and military 
aircraft and for. notable 
achievement in assuring the 
success of wartime aircraft 
production program; Charles 
S. Draper, Sylvanus Albert 
Reed Award for application 
of gyroscope in gunnery and 
other computing devices; Maj. 
Harry Wexler, Robert M. 
Losey Award for meteorology 
work; Commodore John C. 
Adams, John Jefferies Award 
for contributions to aero med- 
ical research; Capt. Myron 
Tribus, Thurman H. Bane 
Award for work in reducing 
icing hazards of high-speed 
flight through research; and 
Richard Hutton, Lawrence 
Sperry Award for contribu- 
tions in development of car- 
rier-based aircraft. 


+ SPOT CHECKING 


Complete agreement on major 
jurisdictional differences  be- 
tween CAA and state aero bod- 
ies was reached in recent meet- 
ing of National Assn. of State 
Aviation Officials and CAA. 
Conferees agreed that CAA will 
continue to enforce regulations 
dealing with airworthiness, pilot 
competency, operating stand- 





ards, and air traffic rules, with 
states cooperating in adminis- 
tering penalties. States will 
supplement CAA’s enforcement 
of safe flying and will have 
power to ground errant flyers. 


Radical new system of traffic 
control and navigation along 
airways, called Navar, has been 
proposed by Federal Telephone 
& Radio. Method would project 
an electronic moving finger on 
a chart in a airport control cen- 
ter, to show exact location and 
identity of every plane within 
80 mi. of airport. Another pro- 
posal, called Navaglobe, would 
be a world-wide chain of long 
range radio beacons situated to 
provide all-direction homing fa- 
cilities at or near principal 
cities. 


Now touring U. S. is a Nether- 
lands mission which will be 
influential in approving Ameri- 
can-made transports relative to 
Dutch licensing of craft for use 
by Holland. 


AAF will locate its new Insti- 
tute of Technology at Wright 
Field in Sept. Institute, to be 
housed in a $700,000 develop- 
ment, will be dedicated to fur- 
ther research in aero engineer- 
ing, engineering administration, 
logistics, and maintenance and 
procurement. Post graduate 
work would be made available 
to AAF personnel having uni- 
versity credits. AAF Engineer- 
ing School closes in April. 


Aerial patrol of company’s pipe- 
lines has been initiated by 
Humble Oil & Refining Co. A 
Luscombe is used. 


Reduction of about 30% in per- 
sonal accident rates for airline 
Passengers has been put into 
effect by Associated Aviation 
Underwriters. Policies cover 
flying within U. S., also in 
Canada within 150 mi. of U. S. 
border. 


Frank M. Hawks Memorial 
Trophy was awarded to The 
New York Times in recognition 
of newspaper’s contributions to 
aviation development. 


New process by which metal, 
wood, leather, cloth, plastics, or 
nearly any other surface can 
be made usable for photographic 
reproduction is being readied 
~ market by Glenn L. Martin 
0. 


Notable flights: Lockheed P- 
80A flew 2,470 mi. from Long 
Beach, Calif. to N. Y. C. in 
4 hr. 13 min. 26 sec. non-stop 
- .. PAA Lockheed Constella- 
tion made 675-mi. . Y.-Ber- 
muda hop in 2 hr. 22 min. 
carrying 42 passengers .. . 
PAA Constellation made 3,425- 
mi. N. Y.-Lisbon flight in 9 
hr. 58 min. . . . TWA Constel- 
lation, with 39 aboard, flew 





2,074 mi. from N. Y. C. to Los 
Angeles in 10 hr. 49 min., then 
with 52 aboard made Burbank- 
N. Y. C. flight in 7 hr. 27 min. 
48 sec. ... PAA Constellation 
flew 1,775 mi. between N. Y. 
and Hurn, England, in 12 hr. 
9 min., carrying 39 passengers 
and about one ton of mail and 
express. . PAA Constellation 
made trans-Atlantic westward 
flight carrying 41 passengers 
. . . TWA Constellation flew 
from San Francisco to Los 
Angeles in 1 hr. 14 min., carry- 
ing 56... AOA DC-4 spanned 
2,014 mi. from N. Y. to Ireland 
in 6 hr. 58 min. ... PCA DC-4 
flew from Chicago to Washing- 
ton, D. C. non-stop in 2 hr. 
40 min. 


More than $100,000 went into 
modifying Time-Life-Fortune 
Lockheed Lodestar into a lux- 
urious transport with ~ three 
cabins fitted with divans, chairs, 
card tables, telephones, radios, 
kitchenette with silver service 
for eight, full fluorescent light- 
ing, and individual hot and cold 
air ducting to each seat. Differ- 
ent upholstery combinations<fre 
installed for each cabins Re- 
modelling job was done by 
—— Central Airport Co., Bur- 
ank. 7 


Another stratosphere flight via 
balloon is being planned by Dr. 
Jean Piccard. Now a member 
of U. of Minn. faculty, he has 
been perfecting a_ specially- 
designed gondola for attempt. 
His wife is to accompany him. 
Stevens-Anderson International 
balloon record, set in ’35, stands 
at 72,394 ft 


Dept. of Aviation for midship- 
men has been established at 
Annapolis, with operations set 
to begin in Oct. Capt. R. B. 
Pirie will be permanent head 
of dept. 


Six-member U. S. delegation to 
14th session of International 
Technical Committee of Legal 
Experts, in Paris, was selected 
by State Dept. 


| After four months of intensive 


research at Lockbourne Army 
Air Base, AAF completed first 
actual “push-button” airplane, 
a Douglas DC-4 that can take 
off, fly a pre-selected course, 
and land without need of any 
control from either a crew 
aboard or on ground. Automatic 
devices avigate craft, control 
its climb to selected altitude, 
retract and lower landing gear 
and flaps, tune radios, adjust 
power. settings, and _ correct 
avigational headings. 


Flying fraternity, known as Na- 
tional Assn. of Flying Clubs, 
has been formed as non-profit 
organization with hq. at 281 
National Press Bldg., Washing- 
ton 4, D. C. Purposes are 
formation, development, and 
operation of competent flying 
groups throughout U. S. _- 
sored is book, ‘‘Let’s All y— 
A Flying Club Handbook,” by 
Joseph Vivari, NAFC pres. 


Termed most important AAF 
postwar project, all-weather 
base at Lockbourne, Columbus, 
is to be transferred to anothe 
site, not yet determined. One 
location mentioned is Wright 
Field, which is now handling a 
small amount of this research 
program. 


Publications: ‘“‘What Is the Con- 

ciliation Service?” is gratis 

— describing U. S. Labor 
ept. agency setup 

solve labor difficulties. 


are offices throughout 3 
Address Conciliation Service, 
Rm. 6117, Dept. of Labor, 


Washington 265, a4, + 
“Florida’s Perishables in Rela- 
tion to Air Freight,” prepared 
by Dept. of Agriculture, Edward 
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LEELA RIOR cg: 


PRODUCTION SHORT-CUTS 
.eePRODUCT IMPROVEMENT 
with REVERE extrupep sHapes 


IN MAGNESIUM AND ALUMINUM ALLOYS 


- some of the sections in the above illustration had to be pro- 
duced in long lengths by machining, they would probably 
never be finished. It would be too difficult and too costly. But they 
come out of Revere’s extrusion presses, as clean and uniform as 
you see them here. 

Not only can Revere extruded shapes cut machining operations 
to a minimum, but they make possible a range of profiles that 
would otherwise be impractical. They free the imagination of 
the engineer and let him design products as well as component 
parts that, without the availability of extrusions, he would 
scarcely dare to consider. 

Revere offers you unusual skill and rich experience in produc- 
ing extruded shapes to order. They are available not only in 
strong, ultra-light magnesium alloys and aluminum alloys, but 
also in copper and copper-base alloys. Special dies are made 
to meet the requirements of your designs. A Revere Technical 
Advisor will gladly consult with you about the application of 
Revere products to your business. 

Among Revere mill products are magnesium alloy sheet and 
plate, rod and bar, tube, extruded shapes, and forgings; aluminum 
alloy tube, extruded shapes and forgings; and a complete range 
of wrought products in copper, brass, bronze and nickel silver. 
Get in touch with Revere. 


a 


1. Store froni section, aluminum, com- 
posed of two dovetailing sections. 


2. Truck body roof crown sill section, 
magnesium. 

3. Truck body corner post, magnesium. 

4. Truck body side. post, magnesium. 

5. Rail car doorway section, aluminum. 

6. Magnesium structural angle section 
for light plane. 

7. Light plane wing spar chord, aluminum. 

8. Magnesium rung for fireman’s ladder. 

9. Magnesium structural channel section. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

230 Park Ave., New York17, N.Y. 

Mills: Baltimore, Md.; Chicago, Ill.; Detroit, 

Mich.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in principal cities 


vs € . : 
a Li S if Cl to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST 


ee eat, gt 
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g. Evans Transportation Re- 
search, and University of Fila., 
is available free from Evans at 
abner > a D. C. Survey con- 
tains etailed charts, shows 
state’s production of individual 
crops by seasons. ... “War 
Contracts and Settlements,’”’ by 
Office of Contract Settlement, 
Federal Reserve Building, 
Washington, D. C., is quarterly 
report to Congress ... “Air- 
ort Buildings,” by CAA, is 
Pooklet designed to help small 
and medium-size cities planning 
new airports or remodeling 
present facilities. At small fees 
booklet is sold through ie of 
Documents, Washington, D. C. 
RE “Aircraft and Aircraft 
Parts,” is latest SPA report to 
Congress .. . “World Air 
Route Planning,” by Port of 
N. Y. Authority, charts traffic 
potentials of N. Y. C. air ter- 
Mines “S46. * You Will 
Prosper in K. C.,” by Greater 
Kansas City Committee for 
Economic Development, 106 W. 
14th St., K. C., Mo., contains 
data of city’s business prospects, 


Republic XF-12 Rainbow photo- 
reconnaissance craft, prototype 
of speedy commercial transport, 
made its first flight. Notable 
were short takeoff run, h 
rate of climb, and short landing 
run. Commercial version, con- 
tracted for by PAA, is slated 
to carry 40 passengers and 
crew of 6, and to have a range 
of over 4,200 mi. 


(Turn to page 127) 


% CANADIAN NOTES x 


by James. Montagnes 


Data on Canada’s airlines, for- 
merly issued by Dominion Bu- 
reau of Statistics, are now being 
compiled and released by Eco- 
nomics Div., Canadian Air 
Transport Board, Ottawa. 


A. V. Roe, Toronto, has contract 
to convert five Lincoln bombers, 
built by Victory Aircraft, into 
troop transports for RCAF. 
Company is also servicing and 
storing Lancaster bombers and 
Harvard trainers for RCAF... 
Canadair, Montreal, is convert- 
ing 21 Douglas DC-8 Dakota 
aircraft for TCA at cost of about 
$130,000 each. Aircraft were 
urchased at nd 
20,000 each from U. S. war sur- 
Canadair is also convert- 
ng aircraft for Eastern Air 
Lines and a number of European 
governments. 


TCA has started new Winnipeg- 
Vancouver service as first step 
toward fourth daily transcon- 
tinental service. Line also hopes 
to have Toronto-Chicago and 
Toronto-Cleveland services in 
operation early this summer. 


Canadian Air Transport Board 
has issued details of ‘restrictive 
conditions under which free air 
transportation or reduced rates 
may be granted by airlines... 
Operating certificates are re- 
quired by licensed air carriers 
under latest Canadian Aeronau- 
tics Act amendments. . 


Canada’s Navy has _ commis- 
sioned its first aircraft carrier, 
‘HMCS Warrior.”’ Built in Scot- 
land, ship is of improved ‘‘Colos- 
sus” class. It carries Seafire 
and Firefly fighter aircraft. 
Complement is 1,200 officers and 
en, 


Now it’s. salesmen with their 
own aircraft. Advertisement in 
a Toronto newspaper stated two 
men with their own planes were 
available to handle sales prop- 
Ositions in Latin-America. 


a airfields declared surplus 
by RCAF are either being rented 
to municipalities at a nominal 
$l-a-year fee on a 6-yr. lease, 
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or being returned to munici- 
eS from which they were 
orrowed during war. Dominion 
now has 139 Department of 
Transport airfields, 68 RCAF 
fields, and 88 municipal fields. 


* CALLING NAMES * 


Carl H. Kindl, former senior 
v.-p. of National Cash Register, 
has been named v.-p. in charge 
of manufacturing of Avco. 


New All-American Aviation di- 
rectors: A. Felix du Pont Jr., 
Harry W. Lunger and Arthur 
P. Davis. 


Hayes Dever, secy. of PCA, also 
will serve as exec, asst. to pres. 


Aero Club, Washington chapter 
of NAA, elected following offi- 
cers for 1946: W. L. Jack Nel- 
son, Servair, pres.; John E. P. 
Morgan, AIA, ist v.-p.; Robert 
McRae, Dougias, 2nd v.-p.; Ed- 
ward Leisure, attorney, 3rd 
v.-p.; Robert H. Wood, Editor 
of “Aviation News,”’ secy.; and 
Jesse Hadley, Bendix, treas. 
Directors are: Rep. Randolph 
(D. W. Va.); L. Welch Pogue, 
CAB; Robert Kinkead, Boeing; 
Wayne Parris, ‘‘American Avi- 
ation’’; and Robert Wilson, PCA. 


Joseph D. McGoldrick, former 
N. Y. C. comptroller, has been 
named by ATA to head study 
of ger terminal facilities in 
typi cities to determine feas- 
ibility of instituting joint air- 
line passenger service and 
ground operations. 


Gen. James H. Doolittle ac- 
cepted interim presidency of 
new Air Forces Assn. 


George F. Hannaum, has been 
made director of AIA’s new In- 
dustry Planning Service. 


AIA’s Western Region Traffic 
Committee’s new officers: Ken- 
neth L. Vore, Convair, general 
chairman; A. P. Graham, Boe- 
ing, vice-chairman; L. J. Row- 
ley, Douglas, chairman of rate 
and classification subcommittee; 
William Shulver, Jr., Lockheed, 
chairman of packaging-loading 
subcommittee. 


Don R. Woolf has been ap- 
pointed chief blade design en- 
gineer at C-W. 


Col. Allen A. Barrie has been 
made special asst. to WAL v.-p. 
in charge of operations. 


Charles F. Goodsole, has been 
made UAL project officer re- 
sponsible for progress of equip- 
ment on order. 


Luscombe appointments: Doug- 
las W. Hayward was named 
sales dept. megr.; James L. 





THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


Proposal for building cities around airports—instead of 
airports around cities—has been advanced by a lieu- 
tenant colonel named H. Stokes Walesby. Posterity, 
fighting 1999 traffic jams and ulcers, may remember 


Walesby wistfully. 


This month's Stubblefield award goes to CAB’s Docket 
Section, which declined to give information over the 
telephone for fear of mistakes in transmittal. 


A Jap airplane plant had a wall separating army and 
navy production to prevent intercommunication of any 
kind. Only a handful of common parts were found. 
It sounds like home—except for the wall. 


_ Some backers of private flying want NACA to tackle pro- 
peller and pote. noise, folding wings, swivel wheels, 
roadable gear, etc. Air transport benefits directly from 
the Committee’s work, and inherits much of what it 
does for the military. Personal aviation is just one 


of the relatives, 


Some unification of Army and Navy seems assured. But 
after that, a new battle will start between the Navy, 
with its floating air force, and the land Air Forces, 
about keeping off of each other’s water and land, 


respectively. 

















Camp became head of sales 
promotion dept., and William 
T. Wisener has been made per- 
sonnel mgr. — 


Brig. Gen. James A. Mollison 
has been appointed v.-p. in 
charge of aircraft and airport 
disposal of War Assets Corp. 


Hugh L. Smith, AA v.-p. has 
been appointed resident mer.- 
Oklahoma. 


Col. C. C. West Jr., became 
senior v.-p. of CAL. 


Marvin J. Parks, has been ap- 
pointed Fairchild export mer. 
with hq. at 1727 K St., N.W., 
Washington, D. C. Assisting 
him are Alfredo de los Rios; 
and J. Harvey Gray. 


Manufacturers Aircraft Assn. 
has announced °46 officers. Re- 
elected were: Samuel S. Brad- 
ley, chairman of board; Frank 
H. Russell, pres.; and John A. 
Sanborn, general mgr. Named 
v.-p.’s were: Robert E. Gross, 
Lockheed; J. H. Kindelberger, 
North American; W. T. Piper, 
Raymond R. Pruitt, Convair; 





FOR BRAKING MAULER’S PLUMMET 


Unique finger-type dive brakes fitted to new Martin XBTM-1 Mauler 
bomber-torpedo plane are displayed to advantage in this rear view of craft. 
Capable of opening in 5 sec., intermeshing fingers act to slow vertically 
diving plane to less than 350 mph., thus making possible very low-altitude 
pullout and therefore permitting greater accuracy. Single seater Is powered 
by 3,500-hp. P&W Wasp Major fitted with four-blade Curtiss electric 
propeller. Top speed is over 350 mph., and range over 1,700 mi. (British 


Combine photo) 





John M. Rogers, Douglas; Wil- 
liam E. Valk, C-W and ee 
Aero; and Raycroft Walsh, 
United Aircraft. James P. Mur- 
ray, Boeing, was re-elected 
secy. and Charles Kingsley, 
Grumman, was named treas. 


S. Floyd Stewart, of Leece- 
Neville Co., aircraft electrical 
equipment maker, has been ap- 
pointed v.-p. in charge of en- 


ing. 
— (Purn to page 121) 


* OBITUARY x 


Evan E. Young, director and 
former operational v.-p. of PAA. 
He joined company in 1929, and 
in following year arranged for 
its air bases in South 

and was in charge of flight op- 
erations there. Previously he 
served in various U. S. official 
capacities in many foreign lands. 


T. M. Lucas by ~ Aeronau- 
tical Corp. o 1. He was asso- 
ciated with company for 18 yr., 
finally becoming assoc. mer. in 
charge of Wright’s sales and 
service. 


Lawrence W. Brown, aviation 
ioneer, member of “Early 
irds.” After receiving flight 
training from Glenn Martin dur- 
ing 1918-14, he served as in- 
structor at latter’s flying school, 
and in World War I was test 
pilot and government inspector 
of military aircraft production. 
Later he _ organize Brown- 
Mercury Aircraft .Corp., and 
also ees and built famous 
racing nes. During World 
War II he served as consulting 
engineer for West Coast plane 
makers, and recently h or- 
ganized Brown Aircraft Co. for 
lightplane production. 


Lawrence A. are executive 
asst. to pres. of Intava, Inc. 


Previously, he served in impor- 
tant capacities with Petroleum 
Admin. for War and with Avia- 
tion Petroleum Products Alloca- 
tion Committee, Munitions As- 
signment Board, 

Chiefs of Staff. : 


Combined 
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AVIATION MANUFACTURING 





Uncertainties on Unification and Atom Tests 
Hobble Service Craft Procurement Plans 


... Warcraft output “bottoms” .. . Coordination of 
research tackled by AIA body ... NACA ranges civil 
work ... Sees 1,000-mph. speed ... U. S, trailing in 
jet? ... Few plane plants absorbed ... To scrap 90% 
of engines ... Gage termination status. 


Army and Navy aircraft 
procurement program is un- 
sure, due to vagueness over 
unification of land and sea 
forces, with creation of a co- 
equal air force, and due to 
forthcoming marine tests of 
atomic bombs. Research, prin- 
cipally on high speed airfoils 
and jet-turbine engine com- 
binations, is going ahead, and 
a few new planes are being 
ordered in small numbers. But 
most phases of the military 
aircraft program must wait. 

The Army is_ uncertain 
whether it would have a bet- 
ter chance of action by Con- 
gress on revision of its entire 
procurement program, or on 
the specific aircraft section of 
it. In either case, the Army 
plans to call for cost-plus- 
fixed-fee contracts on experi- 
mental work; quantity orders 
on developmental contracts; 
and extensive authority for 
both War and Navy secretar- 
ies. But if the unification bill 
goes through, neither Army 


nor Navy Secretaries will have ]- 


jurisdiction over the major 
aircraft program. 

Meanwhile the Army-Navy 
Aeronautical Board, a prewar 
organization which has re- 
sumed functions exercised by 
war agencies during recent 
years, has met with several 
engine manufacturers, looking 
toward standardization of spe- 
cifications on jet engines. The 
meeting was sponsored by the 
engine committee of the AIA. 


Warcraft Output “Bottoms”; 
Give Data on Engines 


Only 252 military airplanes 


were produced in December: 
Bombers 41, fighters and tar- 
gets 134, transports 10, special 
purpose radio-controlled tar- 
gets 50, liaison 10, and gliders 
7. Navy has substantially cut 
back orders for Grumman 
F8F’s and Fleetwings BTK’s, 
which is reflected in reduced 
orders for Hamilton Standard 
props for these planes. Navy’s 
Vought Corsairs will get 
higher-powered R-2800-42W 
engines. 

Chevrolet TG-180A5 turbo- 
jet engines have been deliv- 
ered in small numbers to 
Army. Both Army and Navy 
are getting high-powered en- 
gines for target drones, which 
must more closely simulate 
the maneuvers of new fighter 
planes. Wright Aero’s 5,000- 
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hp. gas turbine is being tested 
and will be flown on a Boeing 
B-17. 

Air Forces will continue 
testing liquid-cooled engines 
in the Douglas C-54s (C-114 
Allisons—C-115 R-R Merlins). 
Several Douglas BT2D-1’s, re- 
cently announced by Navy, are 
in the air. Naval Aircraft 
Factory will make most of the 
parts for discontinued models. 


Coordination of Research 
Tackled by AIA Body 


Technical Service of the 
Aircraft Industries Assn. has 
established an Aircraft Re- 
search & Testing Committee, 
composed of one representa- 
tive for each member com- 
pany. Purpose is to coordinate 
basic research work of the in- 
dustry in an effort to prevent 
duplication of projects. In so 
far as possible, Committee will 
establish standards and meth- 





ods of research and testing, 
assuring dependability of re- 
sults and eliminating necessity 
of re-examination by new 
users. 


NACA Ranges Civil Work 


Research program of the 
NACA will be about 30 to 
40% on civil aircraft projects, 
according to statement by 
Chairman Jerome C. Hun- 
saker in recent testimony be- 
fore Congress. But Dr. Hun- 
saker explained that work 
done on wing design for 
bombers, for example, may be 
applied to airline transports; 
so it is hard to determine a 
percentage demarcation bhe- 
tween research for civil and 
military planes. 


Sees 1,000-Mph. Speed 


A highly-placed engineer of 
NACA stated recently, during 
a demonstration of projects at 
Langley Field, that smaller 
airplanes, perhaps mail car- 
riers, may be developed for 
speeds above 1,000 mph. in 
two or three years, crossing 
the continent at or above the 
velocity of the sun. NACA is 
being urged to take on several 
needed developments for 
lightplanes, but the Budget 
Bureau recently frowned on 
such work. Langley labora- 


FIREBALL SPLIT-UP 


Maintenance features of Ryan FR-1 Fireball are depicted in these photos. 
Top: By means of a dolly clamped to aft section of fuselage, tail section, 
containing GE I-16 turbojet is rolled away from forward part of fuselage. 
In photo above, rear section has been moved far enough to permit con- 
veyor or crane hook to be attached to engine sling, whereupon jet plant 
can be taken out for repairs or replacement. This separation feature also 
makes possible replacement of complete tail unit in case of damage, or 
storage of craft in two sections to conserve space. 





tory is concentrating on high 
speed airfoil design. Reduc- 
tion of drag and improvement 
of lift and control in trans- 
onic and supersonic ranges 
seem promising. 


U. S.-Trailing in Jet? 


Dr. Harold Roxbee Cox, 
leading British authority on 
jet and gas turbine power, 
delivered the annual Wright 
Brothers lecture before the 
IAS at Washington. He said 
that both British and wartime 
Germans have been leading 
the U. S. in this field. He 
argued that there is no point 
in one country racing another 
merely for big engines, but 
that they should strive for 
low fuel consumption. 


Few Plane Plants Absorbed 


Surplus Property Adminis- 
tration, whose functions have 
been taken over by the War 
Assets Corp., recently stated 
that the peacetime aircraft 
industry can use only one- 
third of wartime aircraft fac- 
tories and a sixth of govern- 
ment-built engine plants. The 
305 plants, which cost $3,800,- 
000,000, are for the most part 
adaptable for production of 
non-aviation products. So far 
the aircraft industry has 
bought only a few. The air- 
craft engine industry, shifting 
to jet and turbine types, is 
being taken over in part by 
firms not formerly in the field. 


To Scrap 90% of Engines 


War Assets Corp., which has 
opened a depot at Cleveland 
providing 1,000,000 sq. ft. for 
storage of surplus aircraft en- 
gines, estimates that 90% of 
all surplus engines, compo- 
nents, and parts—which cost 
about $4% billion—will have 
to be scrapped, and it has 
authorized AAF to do so. 


Gage Termination Status 


Wright Field’s ATSC, the 
AAF aircraft procurement 
agency, states that of 4,348 
fixed-price. termination cases 
on hand Dec. 31, ’45 no claim 
has been filed on 3,570 cases, 
involving cancelled commit- 
ment value of $4,691,000,000. 
Some of these cases have run 
over three months. Contract 
termination experts are being 
discharged rapidly, and ATSC 
urges that claims be filed to 
avoid delay and confusion. 


* FOR THE RECORD 


Commonwealth Aijircraft pur- 
chased Columbia Aircraft Corp., 
Valley Stream, L. I., N. Y. New 
management of latter will be 
headed by Raymond  Voyes, 
Commonwealth pres. 


Aeronautical Products, Inc., con- 


solidated company’s manufac- 
turing program and executive 
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SUBZERO STARTING FUEL 


Here, fieldman feeds PAA Douglas 
DC-4 engine with cold-starting fuel 
specially developed for subzero air- 
craft operations. It’s stated fuel 
eliminates need for preheating equip- 
ment, also that it cuts time necessary 
for preparation and starting down to 
as little as 2 min. Developed by 
Texaco, fuel is used in standard car- 
buretor. First, main gasoline tanks 
are shut off, then a portable external 
tank or bottle is attached and special 
fuel is fed in for 2 min. After engine 
is warmed up, portable unit is dis- 
connected. New fuel is stated to re- 
main liquid at all atmospheric tem- 
peratures. It requires no special 
shipping containers. 





offices at plant in Washington 
Court House, Ohio. 


Lockheed broke ground on new 
heavy plane service base at 
Lockheed Air Terminal, Bur- 
bank. Three hangars are 
planned, one to be capable of 
handling craft of Constitution 
size. 


Robinson Aviation, Inc., formed 
Flight Service Div., located at 
Teterboro Air Terminal, N. J., 
for sales and service of aircraft 
and equipment and for aircraft 
storage. 


Lodwick Aijircraft Industries, 
Fla., has been formed by Albert 
I. Lodwick to convert military 
aircraft for civilian use. 


Ryan formed Stainless Steel 
Mfg. Div., formerly known as 
its exhaust systems div. 


Atlantic Aviation Corp., Beech- 
craft and Bendix distributor, 
moved executive offices to 55 
W. 490 SE, N.Y. CL YS. 


Air Instruments, Inc., will open 
avigation center at 55 Oliver 
St., Boston. 


Otto Airlines has been incor- 
porated in Delaware to operate 
feederline network in New York, 
New Jersey, and Pa. 


Aircraft Instrument Service, 
Detroit Airport, changed com- 
Pany name to Servair, Inc. 


British Overseas Airwaxs Corp. 
opened reservation and _ infor- 
mation office at 420 Madison 
Ave., N.Y.C. 


National Skyway Freight Corp. 
moved operations and mainte- 
nance base from Long Beach to 
Los Angeles Municipal Airport. 


AOA moved executive offices 
from 25 Broadway, N.Y.C., to 
rors tae offices at 100 East 
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* INDUSTRY MEMOS * 


In AIA forecast of ’46 produc- 
tion—between $600—$750,000,000 
—latter estimate would cover 
$500,000,000 worth of military 
craft, $125,000,000 for commer- 
cial transports, and $100,000,000 
for personal planes. In com- 
parison, ’45 output totaled about 
$8,320,000,000. About 20,000 
workers is estimate of aviation 
industry employment this year, 
megee i with over 1,000,000 in 
an, ’45. 





Plane orders: Douglas, 60 DC-4s, 
and 108 DC-6s, and conversion 
of 100 C-54s, adding up to about 
100,000,000; Beech, about $10— 
12,000,000 worth of Model 18 
transports; Piper, 3,000 Cubs 
and 3,000 Cruisers; Ercoupe, 
about 12,000 craft; Common- 
wealth, about 2,400 Skyrangers 
and Trimmers; Bellanca, over 
1,300 Cruisairs. 


Bendix Radio Div. acquired 
Beech 18-S transport for use 
in radio and electronics re- 
search. 








Edo reduced float prices by as 
much as $600 on some models. 
New listing includes Piper Su- 
per Cruiser floats at $1,350; 
Model 1650 for Cessna 140 class 
at $1,250; Model 1320 at $995; 
Model 2425 at $2,195; Model 
2880 at $2,495. Deliveries on 
Model 1320 for Aeronca, Piper 
Cub, Luscombe, and Taylorcraft 
have already started. 


Continental began production on 
525-hp. 9-cyl. radial engines for 
use in Beech 18 and Lockheed 
Saturn transports. 


* CALLING NAMES * 


(Continued from page 119) 


Gordon R. McGregor, has been 
promoted to general traffic mgr. 
of TCA including overseas serv- 
ices, 


Ralph Greenwood has_ been 
made supt. of propeller dept. 
of Burbank branch of Pacific 
Airmotive Corp. 


Maurice Perrier, has been ap- 
pointed mgr. of eastern div. of 
Fairchild Aerial Surveys. He 
succeeds Max A. Phillips, now 
in Fairchild’s foreign service. 


Dr. Edison Junqueira Passos 
has been made Aerovias Brazil 
executive v.-p. 


George C. Tenney, pres. of 
McGraw-Hill Publishing Co. of 
Calif., has been appointed chair- 
man of ’46 aviation committee 
of San Francisco C. of C. 


A. Elliott Merrill and Robert T. 
Lamson, Boeing test pilots, 
have been named co-recipients 
of Octave Chanute Award for 
’45 for contribution to design 
of en military air- 
craft. 


Dr. Edgar Fuller resigned as 
acting chief of CAA’s Aviation 
Education Div. to become N. 
H. State Commissioner of Edu- 
cation. 


CAA officials returned from 
military service: Col. Howard F. 
Rough became special consult- 
ant to Administrator; Col. Rus- 
sell W. DeLaney is now chief of 
flight operations service; Col. 
John Marshall, became coordi- 
nator of safety regulations; 
Col. Bennett H. Griffin, is await- 
ing new assignment; and heads 
of Regions 3, 6, 7, and 5, Col. 
George W. Vest, Col. Joseph S. 
Marrictt, Lt. Col. Robert D. 
Bedinger, and Lt. Col. Leonard 
W. Jurden, respectively, are 
back in former posts. 


Joseph A. Small became asst. 
sales mgr. of Ryan’s exhaust 
manifold dept. 
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CARPENTER WELDED STAINLESS TUBING 


SIZES eoee ¥%” to 41,” oO. D. 

GAUGES .. 11 B. W. G. to 23 B. W. G. 

TYPES .. ~~ 302, 304, 347, 309S, 316, 317, 329, 430, 3-A 
and Invar. 

SHAPES ... Round, half-round, oval, flat oval, perforated, 
shrouded, open seam, butted, D-shape. 

FINISHES .. White pickled with standard grits. Also inside 
and outside polished. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division . . . Kenilworth, N. J. 
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Tremendous Transports 
need tough “legs” 


Illustrated is the 155,000-pound Douglas C-74 
“Globemaster” that can fly to almost any point 
in the world. Because this tremendously heavy 


transport requires landing gear of outstanding 
efficiency and reliability, it is equipped with 
Cleveland Pneumatic Aerols. @ Other leading 
transport planes as well as the Globemaster”, 
are Aerol-equipped. This widespread preference 
for Aerols is due to their long record of proved 
performance — for almost 20 years, on all 
sizes of planes, Aerols’ smooth shock absorp- 
tion has insured safety and comfort in landing. 


THE CLEVELAND PNEUMATIC TOOL CO. 


AIRCRAFT DIVISION e CLEVELAND 5, OHIO 


RAU 
C-HYDRA DING GEAR 


x UMATI 
<PNE SORBING 


sHOCK AB 
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TRANSPORT AVIATION 





Satisfaction Marks Bermuda Conference; 
United States Wins Okay on Prime Points 


. - PAA seeks route revises ... ALPA asks pilot-pay 
rise . . . Plan “maint"-data swap ... Postpone “all 
mail" idea .. . Hear shorthaul bids . . . British relent 
on U. S. craft... "58" off, but seats scarce. 


The Anglo-American avia- 
tion conference at Bermuda 
reached a favorable conclu- 
sion, with each side giving 
ground but with U.S. scoring 
on points. Both sides were 
pleased, however, and both 
Washington and London felt 
they had given a _ notable 
demonstration of cooperation 
in these troubled times. 

The U. S. won its request 
that trans-Atlantic schedules 
be determined by traffic needs, 
as they are domestically, in- 
stead of by arbitrary agree- 
ment. 

Both sides subscribed to the 
plan for rate regulation, with 
CAB approving use of Inter- 
national Air Transport Assn. 
conference machinery for a 
year. CAB consequently will 
seek power to fix, rather than 
just approve, rates for U. S. 
lines agreed upon by IATA. 

A 30-day “cooling-off” period 
is provided for proposed new 
rates, although they may be 
effective sooner if agreed up- 
on. If, before CAB acquires 
rate fixing powers, agreement 
fails, the objecting party is 
permitted to take steps to pre- 
vent inauguration or continu- 
ance of service in question. 
After CAB can fix rates, fail- 
ure to reach agreement during 
30-day period may result in 
rate going into effect pro- 
visionally, at the discretion of 
the government concerned, 
pending advisory report from 
Provisional International Civil 
Aviation Organization. 

Both nations agreed on 13 
U. S. global air routes touch- 
ing Britain or its island bases 
and 7 for the British with 
landing rights in U. S. A con- 
sultation policy is provided for 
proposed route changes, with 
recourse to PICAO in case of 
disagreement. Airlines of both 
nations are permitted to pick 
up passengers traveling to a 
third country, subject to fair 
trade considerations. 

U. S. military airfields on 
bases acquired under Lend- 
Lease Act are opened to com- 
mercial aviation with due re- 
gard to special American in- 
terests. 


PAA Seeks Route Revises 


Pan American has filed with 
CAB for revision of its old 
certificates which pinpoint its 
operations to Eire, England, 
Portugal, and France. 


PAA 
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complains that American 
*Overseas and TWA, more re- 
cently certificated, have been 
authorized to serve substanti- 
ally these entire countries. The 
PAA brief says that its exist- 
ence as an important and vig- 
orous entity is at stake. 

Company seeks permission 
to fly the direct 564-mi. route 
from Shannon, Eire, to Paris, 
instead of 1,000 mi. farther via 
Lisbon and Marseilles. PAA 
wants also to operate its auth- 
orized service to the Middle 
East and India via Italy and 
Greece, instead of waiting for 
rights to be obtained in the 
Balkans. 


ALPA Asks Pilot-Pay Raise 


Air Line Pilots Assn. re- 
cently asked for approxi- 
mately 50% additional pay on 
4-engined equipment, soon to 
be in service. Thirteen air- 
lines involved formed a wage 
negotiating committee, which 
obtained power of attorney to 
negotiate for each operator. 
ALPA declined to deal with 
the committee, insisting it 
would negotiate only with in- 
dividual operators, as it had 
for 16 yr. past. 

Meanwhile, unofficial but 
informed opinion in Washing- 
ton is that the committee can 
still control negotiations from 
behind the scenes. Confer- 
ences began with PCA and 
TWA, and more will follow. 
The Air Transport Assn. filed 
the airlines’ committee agree- 
ment with CAB for approval 
or disapproval. What legal 





effect would result in the un- 
likely event the Board disap- 
proved, was not clear. 


Plan “Maint”’-Data Swap 


At Detroit ATA Engineering 
& Maintenance Conference, a 
special session considered 
naming committees for inter- 
change of data on common 
maintenance problems. Plan 
calls for a committee on each 
type, such as Douglas DC-3, 
DC-4, Martin 202, etc., to work 
with makers of planes and 
accessories. 


Postpone “All Mail” Idea 


Carriage of all first class 
mail by air was viewed as still 
some distance in the future, 
as CAB, the Post Office, and 
airline officials met recently in 
Washington to consider air- 
mail problems. A PO report 
showed that revenues from 
first class mail is supporting 
other classes of mail, which 
might put the PO in the red if 
it had to bear the additional 
cost of flying all first class 
mail. Air parcel post and in- 
ternational air mail were also 
discussed. 


“Abolitionists” Opposed 

Proposals by’ Congressmen 
that CAA and CAB be abol- 
ished, and that interstate air 
commerce be regulated by a 
super - Interstate Commerce 
Commission, were opposed by 
Robert Ramspeck, v.-p. of 
ATA, who said such a move 
would create monopolies in 
transportation. He invited the 
American Trucking Assn. to 
join the airlines opposition. 


Hear Short-Haul Bids 


Checking of the applica- 
tions of several score airlines 
and companies to provide 
short-haul service in the 13- 
state mid-Atlantic area was 
proceeding, at press time, be- 





THEY REPRESENTED U.S. AT BERMUDA 


Pictured here are U.S. delegates to recent third British-American Air 
Conference at Bermuda. In group, left to right, are: Reginald Mitchell, 
State Dept. official; James Strebig, Associated Press; George Baker, State 
Dept.; Garrison Norton, State Dept., and his wife; George Neal, General 
Counsel, CAB; John Sherman, CAB consultant; V. Broun and M. Foust, 
CAB secretaries; Oswald Ryan, CAB; Terrill Drinkwater, vice-pres., Amer- 
ican Airlines System; Julius Holmes, TWA; Howard Norton, Baltimore 


Sun; and W. L. Breese, State Dept. 








fore CAB examiners. A mass 
of data from civic groups was 
being submitted on industry, 
transportation, and popula- 
tion in support of the applica- 
tions. A_ resolution before 
Congress in support of a na- 
tional feederline policy has 
not been passed, but public 
sentiment of extensive expan- 
sion seems to be favorable. 


British Relent on U. S. Craft 


Under pressure from British 
Overseas Airways, the British 
Aircraft Ministry has aban- 
doned, at least temporarily, its 
demand for all-British equip- 
ment on BOAC lines, and has _ 
authorized the .purchase of 
U. S. planes to get its trans- 
ocean services started. Report 
is that initial purchase will be- 
five Lockheed Constellations. 


“58” Off, But Seats Scarce 


The air lines probably will 
not clear up their wartime 
traffic jam till June or July, 
even though the ODT’s Order 
58 requisition of 70% of east- 
bound seats for Army trans- 
port was dropped Feb. 15. 
Heavy postwar and recon- 
version travel, still continuing, 
will more than load the incom- 
ing 4-engined equipment for 
some time. Douglas DC-4s 
will not be able to operate on 
some of the restricted air- 
ports. Not many new trans- 
ports can be delivered until 
the beginning of 1947. 


* CROSS COUNTRY x 


AA inaugurated regular service 
to Copenhagen and Stockholm, 
operating on a weekly round- 
trip basis. One-way fare to 
Stockholm is $495; to Copen- 
hagen $470. 


TWA opened regular service to 
Paris from Washington, D.C., 
with a stop at N.Y.C. Fare from 
N.Y.C. will be $384 to Ireland 
and $375 to Paris, with 10% 
round-trip discount. In near fu- 
ture, terminals will be extended 
to include Chicago, Detroit, 
Phila., and Baltimore. Four- 
motor Constellations are sched- 
haa 3 make N.Y.-Paris flight 
n r. 


Detroit City Council is confer- 
ring with pe mony Bo Air Minister 
re possible use by that 
city of International Airport at 
end of Ambassador 
Bridge. Development of this 
site would cost anew, $17,000,- 
000, with about half of expendi- 
ture put up by — 


U. S. air route network has in- 
4,024 ay By om yb pat ~~ 
to ATA. At end of °45, inter- 
national routes totaled *106,197 
mi. for American carriers. 


NWA was reported seeking “om 
for $7-8,000,000 worth of 
and maintenance buildings, wi 
locations depen on sites 
offering airline best values. Be- 
tween = : 250, an are ear- 
marked ~ Me a hangar 
= —— bs a Idlewild 
e 
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* INTERNATIONAL BRIEFS * 


ENGLAND—Prototype of new 
Handley Page Hermes. airliner 
crashed after test takeaff But 
accident is not expected to re- 
tard program” for this. liner, 
which will probably become a 
mainstay for British airlines in 
postwar decade. 


Extensive tests have been made 
employing a special version of 
jet-powered DH Vampire in op- 
erations on British carrier 
“Ocean’’. Vampire used less 
than half flight deck in takeoff 
experiments. 


DH factory announces new 
series of Gipsy engines—two 4- 
cyl. types of 415 cu. in. capacity, 
and three 6-cyl. of 620 cu. in. 
Ranging from 150 to 330 hp. for 
takeoff (in both geared and un- 
geared and supercharged and 
unsupercharged versions) they 
are expected to power both Brit- 
ish personal planes and light 
transports. 


In discussing proposed low 
transocean fares, British press 
has said it costs nearly $11,000 
to fly a Douglas C-54 in a one- 
way trans-Atlantic hop _ east- 
ward to London—indicating an 
operating cost of over $2.50 per 
mile. Claiming that these air- 
craft can carry only 10 passen- 
gers, these- press ‘‘experts’’ 
state that trans-Atlantic fare 
really should be $1,000 one-way. 


Handley Page reports more than 
6,000 Halifaxes were built since 
- 1941, with output scheduled to 
end early this Spring. Now in 
production at Handley Page is a 
substantial number of Hastings- 
type planes (military version of 
Hermes) ordered by RAF and 
Air Ministry. 





FRANCE—Maryse Hilsz, French 
aviatrix who held many interna- 
tional marks, was killed recently 
in crash of a German plane be- 
ing ferried to Paris for study by 
government. 


BELGIUM — With signing of 
United States-Belgian interim 
air agreement, early inaugura- 
tion of service by U.S. lines to 
Brussels is expected. Meantime, 
SABENA, Belgian airline, is 
hoping to use its new Douglas 
DC-4’s in a_ service to New 
York. 


HOLLAND—Fokker factory re- 
cently got order for 100 single- 
engined air-taxis. With plant 
stripped of equipment, however, 
a considerable production delay 
is expected. 


EIRE—Using Douglas DC-8 air- 
craft, Aer Lingus Teoranta has 
bogemea Croydon-Dublin serv- 
ce. 


SWITZERLAND — Pending 
Swiss and French approval, 
plans are being made for con- 
struction of a ‘“two-nations”’ 
airport at Blotzheim, in French 
Alsace. To service both national 
and international traffic, port 
will be connected by highway 
with Basel, Switzerland. 


CZECHOSLOVAKIA — Signing 
of civil air transport agreement 
with U.S. is expected to give 


Prague early service to America. 
Czechoslovak airlines have not 
yet announced plans for a trans- 
ocean service. 


YUGOSLAVIA—Plans for post- 
war aviation call for about 20 
domestic and 12 international 
routes. International lines will 
connect Belgrade with Prague, 
Vienna, Budapest, Rome, Greece, 
Egypt, Turkey, and Russia. Ten 


- BOSGTER 





SMT: 





NAZI FLAK ROCKET 


Rheintochter R1, a radio-controlled anti-aircraft rocket fitted with a prox- 
imity fuse, was recently displayed (above) at a showing of German secret 
weapons by British Royal Aircraft Establishment. Cutaway (top) shows 
missile in cross section: (1) Kugelblitz proximity fuse, (2) Directional 
control fin, (3) control fin motors, (4) gyroscopes, (5) radio, (6) rocket 
unit, (7) wood and metal wing, (8) exhaust outlet, (9) elevator control 
fin, (10) wing section, (11) warhead, (12) wood fin, and (13) exhaust 


outlets. 
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(Photos from “The Aeroplane” via British Combine) 





WORLDATA .............By "VISTA" 


Coincident with the end of "45 was the end of a noted 
British organization which received little publicity outside 
England—the Air Transport Auxiliary, which during the 
war took over virtually all ferrying in the British Isles. 
Organized on Sept. 11, 1939, ATA mustered private pilots 
(those with a minimum of 500 hr. flying experience but 
who were not acceptable for the RAF) and proceeded to 
handle some 340,000 aircraft deliveries during the hostil- 
ities, hitting an 80,000-plane peak in its biggest year. In 
all, the organization had some 1,500 pilots and flight 
engineers, and suffered nearly 10% casualties. Further- 
more, its taxi planes, bringing crews back to base, flew 
19 million miles. 


Simultaneous with delivery of the first production 
Douglas DC-4 to KLM Royal Dutch Airlines, informa- 
tion from Holland indicates this airline is racing to 
overcome the war interruption. Already in operation is 
a daily East Indies service, which so far has evacuated 
more than 7,000 persons to Holland. Also in action are 
regular services to London, Lisbon, Prague, Stockholm, 
and Zurich. Ambitious cargo plans are apparently pro- 
jected, too, as evidenced by the order placed with Fokker 
in Amsterdam for 72 large-load-capacity gliders. Now 
operating some 20 C-54’s for the Netherlands Govern- 
ment, KLM has ordered 4 DC-4’s, 4 Lockheed Constella- 
tions, and 1 DC-3 for delivery in the first half of ’46. Also 
considered is purchase of a number of Martin 202 or 
Consolidated 110 planes to replace the now-lost fleet of 
DC-2 and DC-3 aircraft and the war-surplus C-47’s 
currently used. 


Heath Row, heralded by the British as the “World’s 
greatest airport”, is now Officially open. Reported to cost 
100 million dollars and covering 1,500 acres, the -port is 
eventually slated to have 4 mi. of 300-ft. concrete run- 
ways. Located 12 mi. from central London, 20-min. serv- 
ice will be possible on completion of a railway spur. 
Meanwhile, American airlines were making preparations 
to move their operations from inconvenient Hurn to 
Bovingdon, USAAF-ATC field about 2%mi. from London. 


Finland has inaugurated a number of internal services 
with Junkers 52 and Douglas DC-2 equipment and, await- 
ing both Russian approval and new aircraft, is hoping 
to expand to Stocxholm and London shortly. Services 
now connect Helsinki with Turku (Abo), the Aland 
Islands, Jyvaskyla, Pori, Vaasa, and Kemi. Company also 
plans to take part in the joint-Scandinavian airline pro- 


jected for trans-Atlantic service. 











new ports capable of handling 
all types of aircraft are planned 
in next 6 yr. 


POLAND—It’s said Polish air- 
line LOT, user of Lockheeds be- 
fore 1939, has received over 20 
Russian-built DC-3 type craft— 
indicating Russia is making use 
of its license to build this Doug- 
las-design plane. 


AUSTRALIA—Aviation’s corre- 
spondent reports that contro- 
versial airline law has been de- 
clared. valid, except for provi- 
sions involving licensing of air- 
lines. It is felt this exception 
makes bill useless, but govern- 
ment plans are already afoot to 
operate government lines, han- 
dling all mail and also official 
travel. 


Qantas Airways is expected to 
start operations shortly to U.S. 
with converted Convair Libera- 
tors. Route is expected to ter- 
minate at San Francisco or Van- 
couver. 


MEX!ICO—<Aerovias Braniff was 
given six months, as of last Oc- 
tober, to start operations on 
Merida-Havana route, or face 





cancellation of license granted 
by Cuban Transportation Com- 
mission. Service difficulties at 
PAA-owned Merida port may 
seriously influence compliance 
with order. 


Secretary of Communications 
Tornel told committee drafting 
new aviation regulations that 
Government plans to Mexicanize 
domestic airlines, but without 
oo exclusion of foreign cap- 


CMA, Panam _ subsidiary, is 
shortly expected to start DC-4 
operations on Los Angeles-Mex- 
ico City-Merida route. 


BRAZIL — Government author- 
ized Panair do Brazil, PAA sub- 
sidiary, to start operations to 
Lisbon, Paris, and’ London. To 
run via Natal, Sal Island, and 
Lisbon, service is expected to be 
opened sometime in the month 
of Mar. 1946. 


VENEZUELA — Linea Aerea 
TACA de Venezuela plans sub- 
stantial domestic and interna- 
tional extensions. Included are 
routes to Bogota, and Balboa, 
and Miami. 
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Canada to Mexico, 
Non-Stop 
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best buy 
in the sky 


the honors go to 


aY 


AMERICA’S “FIRST PLACE” SIDE-BY-SIDE AIRPLANE 


to introduce side-by-side seat- 
ing with wheel control in light airplanes, 


FIRST in performance records too, testify- 
ing to powers of performance and endurance. 
Holds three unbroken world records—safety, 
speed and altitude. 


FIRST to employ a racing type wing with 
fuselage giving added “‘lift." 


FIRST to issue an illustrated printed parts 
catalog to its service organization, assuring 
Taylorcraft owners prompt, efficient service at 
home and away from home. 


FIRST to employ adjustable glide control 
spoilers in wings, making for greater accuracy 
and safety in landing in small fields. 


WORLD'S LARGEST BUILDERS 


FIRST to use multi-laminar wing spars, 
whereby smaller lengths of wood are ‘sealed 
together to form a stronger spar. 


FIRST to introduce model changes every 
year. 187 changes in the 1946 model. 


FIRST to introduce the “package” idea in 
the selling and distribution of aircraft parts, 


TAYLORCRAFT AVIATION + ALLIANCE, ORIG 


OF SIDE-BY-SIDE “AIRPLANES 











“JDOR a generation Lord has been answering one question: How can vibration 
F be controlled? The question has come from a hundred industries, in a 
hundred different forms. As speed has been multiplied and power added to 
power; as advancing science has created new devices, requiring greater pre- 
cision and more complete isolation from outside disturbance, the solution has 
become more complicated. . 

In finding the answer to such difficult problems, Lord has frankly had 
three advantages over the field. Through years of laboratory testing and field 


a Lord has gained an undisputed leadership in its scientific know- 
le 


ge of vibration forces. In its exclusive method of using Bonded Rubber 
Stressed in Free Shear, it has the best known agency for meeting them. Through 
unbiased specialization, it has developed the most effective application of that 
agency for each individual problem. 


it TAKES BONDED RUBBER Yee Sear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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SHEAR TYPE 


Gouded Kubler 
MOUNTINGS 


Every genuine Lord Mounting 
carries the name “LORD” 
embossed in the rubber or in 
raised letters on the forgings. 


* 
BUY VICTORY BO 
* 





AVIATION, March, 1946 





AVIATION FINANCE 





Consolidated Vultee has called 
its entire preferred stock issue 
for retirement at $27.50 a 
share and accrued dividends. 


With the:common stock selling. 


above preferred call price, it’s 
probable most of preferred 
stock has been converted into 
common shares at ratio of 1% 
common shares for each pre- 
ferred share. 


Fairchild Engine & Airplane 
has reduced its V-loan credit 
with four New York banks to 
$10,000,000 from a previous 
credit of $17,500,000. New 
credit runs to Nov. 15, 1947. 
According to Treasurer Webb 
Wilson, 61% of new convertible 
preferred stock has been con- 
verted into common stock. 


United Airlines has called its 
preferred stock for redemption 
on Apr. 1, at $105 a share 
and accrued dividends. Right 
to convert shares into com- 
mon stock at rate of 31/3 
shares for each preferred share 
expires Apr. 1. 


Cia Cubana de Aviacion, Cu- 
ban subsidiary of PAA, is sell- 
ing a $480,000 stock issue of 
48,000 shares to provide capital 
for new equipment and facili- 
ties. PAA owns 52% of stock 
of this company, which was 
established 15 yr. ago as Cuba’s 
first airline. 


Parks Aircraft Sales & Service 
is selling 457,020 shares of 
common stock at $3.27 a share. 
Proceeds will be used to fi- 
nance further development of 
a sales and service business 
for a personal type aircraft. 


Alaska Airlines has sold 125,- 
000 shares of common stock at 
$15.50 a share. Proceeds will 
be used for standardization of 
equipment, retirement of a 
bank loan, and expansion of 
general operations. This stock 
is part of an original author- 
ized issue of 1,000,000 shares. 


National Aviation Corp., avia- 
tion investment company, re- 
ports net assets per share of 
$29.81 on Dec. 31, 1945, against 
net assets per share of $20.70 
at end of 1944. Pres. Robin- 
son noted that industry en- 
tered 1946 with “a large work- 
ing capital unimpaired by 
curtailment. of war produc- 
tion.” Its principal future 
problem, he pointed out, is to 
develop markets for its prod- 
ucts. 


Pan American Airways Corp. 
has purchased 20% of capital 
stock of newly formed China 
National Aviation Corp. at a 
price of $1,554,857. Other 80% 
of stock is held by Chinese 
government, 
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Square D Co. directors have 
voted to ask stockholders to 
increase authorized common 
stock to provide for a three- 
for-one stock split up. Meet- 


ing will be held Apr. 23. 


Cessna Aircraft Co. reports 
net income of $505,262 or 72c. 
a share for year ended Sept. 
30, 1945, against net income of 
$1,102,039 or $1.57 a share in 
preceding year. Sales were 
$20,790,000 against $40,385,000. 


Waco reports net income of 
$92,328 of 64c. a share for year 
ended Sept. 30, 1945, against 
net income of $106,543 or 73c. 
a share in preceding year. 
Sales were $13,388,000 against 
$12,046,000. 


National Airlines reports a net 
loss of $119,396 for five months 
ended Nov. 30, 1945, against 
net loss of $6,850 in like ’44 
period. Five months gross was 
$1,569,455 against $1,045,485. 


TWA has acquired a 28% in- 
terest in reorganized Philip- 
pine Air Lines. This is TWA’s 


third investment in an air 


operation outside continental 
United States in two years. A 
20% interest in Hawaiian Air- 
lines, and a substantial pur- 
chase of TACA stock com- 
prised earlier acquisitions. 


Air Associates reports net 
profit of $224,772 or $1.67 a 
share for fiscal year ended 
Sept. 30, 1945, against net 
profit of $372,852 or $2.76 a 
share in preceding year. Net 
sales were $12,512,000 against 
$12,940,000 a year earlier. 


Douglas reports backlog of 
$142,000,000 as of Nov. 30, 1945. 
Estimated sales for fourth 
quarter ended Nov. 30 were 
$102,000,000, of which $100,- 
000,000 represented war con- 
tract sales. 


Ryan has created a stainless 
steel products division to 
manufacture non-aeronautical 
steel products in addition to 
aircraft parts. 


Brewster reports net loss of 
$527,808 for ten months ended 
Oct. 31, 1945. Net sales for 
same period were $1,507,000. 


* SPOT CHECKING * 
(Continued from p. 119) 


Specialty: equipped Wright Field 

ATSC Boeing B-17 left Miami 
on a search of violent electrical 
storms in all parts of globe. 
(Suggestion: They ought to 
use “push-button” plane.) Cam- 
eras will record instrument 
readings, Which will later be 
used as a basis for creating 
artificial static conditions and 
development of static elimina- 
tion devices. 








ADDING IT UP............By RAY HOADLEY 


Transport Orders. With several additional sizable orders 
in the industry’s backlog of unfilled calls for commercial 
transport planes now totals around $250,000,000. But 
probably less than half this amount will be delivered 
this year. 


Foreign Business. The spotlight turns, accordingly, to 
the foreign markets as the remaining big source of trans- 
port business in 1946-47. Douglas has $22,000,000 in for- 
eign orders and Lockheed is known to have large French 
and Dutch orders for the Constellation. As Washington 
proceeds with the program of granting credits to foreign 
governments, export plane orders should increase. Even 
Great Britain is intimating that she may buy some of 
our planes if she gets the proposed loan from us. 


Sales & Backlogs. Fourth quarter 1945 sales and un- 
filled war contracts at the year-end were higher for our 
industry than had been anticipated, if the first three 
reports filed with the SEC can be taken as the criterion. 
United Aircraft Corp. had sales of $73,000,000 for the 
December quarter, while its year-end backlog stood at 
$83,000,000. Similarly, Curtiss-Wright Corp. reported 
fourth quarter sales of $128,000,000 and unfilled orders 
of $53,700,000. Thompson Aircraft Products had sales of 
$3,300,000 and a backlog of $13,700,000 in war contract 
orders at the end of 1945. 


Postwar Plans. Lockheed Aircraft has purchased Pacific 
Engineering Corp., which will be merged with the re- 
cently organized Airquipment Co. to manufacture 
ground handling equipment. Northrop Aircraft has 
acquired Salisbury Motors, Inc. And Martin will build 
a $1,500,000 plant to make the raw materials for its new 
plastic, Marvinol. 


First in the Automotive Field. During the war, there 
was much concern that the motor car makers would 
keep on making aircraft after the shooting was over. 
So far that fear has proven unfounded. But now the 
shoe is on the other foot, with Convair paying $7,500,000 
for majority control of ACF-Brill Motors Co., maker of 
buses and motors. As predicted in this column five 
months ago, this long-pending deal diversifies Convair’s 
operations into direct competition with the big motor 
car concerns. 


New Plane Group. Bob Noorduyn, designer of the 
famous Norseman, has resigned from Noorduyn Avia- 
tion, Ltd., and is forming his own company to manu- 
facture aircraft. Noorduyn Aviation willbe changed to 
Nuclear Enterprises, Ltd., and it will make metal, wood, 
and plastic products other than aircraft. Meanwhile, 
another British aircraft company, Percival Aircraft, 
Ltd., is setting up in Canada to build the Percival Proc- 
tor, a four-place monoplane. A feederline plane is also 
on its drawing boards. 


New Financing. Globe Aircraft Corp. is understood to 
be planning an issue of $1,500,000 of convertible pre- 
ferred stock to provide the additional capital required 
to handle a heavy production schedule this year. Un- 
filled orders are placed at around $16,000,000. Menasco 
also will need financing to carry out its program, ac- 
cording to Pres. John C. Lee, despite having moved from 
a working capital deficit position a few years ago to 
working capital of $1,663,000 at the end of 1945. 




















Bureau of Standards developed 
lightweight anemometer cups 
mounted -on_ near-frictionless 
bearings for greater accuracy 
in measuring extremes of high 
and low air speeds. Rotation 
begins at less than two knots. 
Dr. Theodore Shedlovsky of 
Rockefeller Institute initiated 
research. 


To help save pilots from being 
lost, arrangements are being 





made for any personal pilots 
who so desires to file a flight 
plan with any CAA. communica- 
tions station. Estimated time 
of arrival is key to proposal. 


New world aero charts will be 
based on standard U. S. 1:1,- 
000,000-scale military aviation 
chart, in accordance with e- 
ments reached at Montreal in- 
ternational air meetings set up 
by PICAO. 
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SINGLE CABLE CHAIN 
‘DOES NOT OBSTRUCT VISION 











ROLLER MOUNTED PATENTED TILTING 
FREE-RUNNING, ai MECHANISM IS ALSO 
GREASELESS I OVERHEAD GUARD 
HOIST FRAMES ff AND WEATHER 
PROTECTOR 


“\ 














LEAK-PROOF DIS. if 
PLACEMENT TYPE f ~ 
HOIST CYLINDER @ 








MAXIMUM 
DRIVING 
VISIBILITY 


TRUNNION STEERING— 


CONVENTIONAL CONTROLS 
HYDRAULIC BRAKES 








ENGINE ACCESSORIES 
LOCATED FOR MOST 


STEEL SHIELD~ CONVENIENT SERVICE 


ONE PIECE 
WELDED BODY 








SPEEDS UP TO 12 
MILES PER HOUR IN 
EITHER DIRECTION 





THE ONLY 4000 POUND 
INDUSTRIAL LIFT TRUCK 
ON PNEUMATIC TIRES 








ANOTHER NEW HYSTER PROFIT-MAKER FOR YOUR BUSINESS! 


A 4000-pound Industrial Lift Truck on pneumatic tires ! 

The new Hyster “40”, with 2-ton lifting, transporting, stacking 

capacity has the ability to solve 7 out of every 10 materials HYSTER COMPANY 
handling problems in the average business... Pneumatic tires 

for fast, smooth work, indoors and outdoors. Gasoline powered. 2902-34 N. E. Clackamas, Portiand 8, Oregon 
Powerful, efficient hydraulic lifting mechanism. Many new engi- 1802-34 North Adams St., Peoria 1, Illinois 

neering improvements. Easy to operate. Easy to service. 


ae ” : ° ° ® BRANCH OFFICES: 
mA a. Pd es end illustrated and described in CHICAGO «> NEW YORK + MEMPHIS + SEATTLE 


SAN FRANCISCO + LOS ANGELES 
DISTRIBUTOR SALES AND SERVICE IN PRINCIPAL CITIES 
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HENRY LLOYD CHILD 
has been named executive 
secy. of Non-Scheduled Fly- 
ing CAA Advisory Commit- 
tee. Before coming to CAA 
he was associated with C-W 
for 19 yr. as chief of flight 
test, also handled other as- 
signments of special nature. 
(CAA photo) 





RONALD H. “BOB” AS- 
KEW has been made ex- 
port sales mgr. for Lock- 
heed. A graduate of Rut- 
gers, his first position was 
with Curtiss, then he served 
as editor in aero publishing 
field. In ’32 he was with 
Douglas. as an_ engineer, 
later becoming export sales 
mgr. 


RAY R. WIESE has been 


named asst. to mgr. of 
Fleetwings. Formerly news 
editor for “American 


Machinist," he joined com- 
pany in ‘41 on special as- 
signments. He is a member 
of management committee 
of ASME, Phila. chapter of 
IAS, and Fleetwings Flying 
Club, 


VIATION Mareh, 


DR. SANFORD A. MOSS, 
GE’s_ consulting engineer 
famed for his work on 
aircraft superchargers, has 
been elected a Fellow of 
IAS. In '38 he went into 
retirement, but 2 yr. later, 
when the world situation 
turned critical, he resumed 
his vital work. 





N. F. VANDERLIPP joined 
Kellett as works mgr. He 
was formerly with C-W for 
24% yr. as executive engi- 
neer and general mgr. of 
Buffalo plant and as fac- 
tory mgr. of Columbus 
plant. He has also been 
pres. and general mgr. of 
Bellanca, and continues on 
that firm’s board. 





H. D. KELSEY has been 
appointed managing engi- 
neer of GE's new aircraft 
gas turbine div. and will 
head both engineering and 
manufacturing operations. 
In ‘42 he was commissioned 
to establish a new turbo- 
supercharger factory at 
Fort Wayne, where he was 
later named works mer. 
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GENE ROOT, of Douglas, 
has been chosen one of 
nation’s outstanding young 
men of ’45 by U. S. Junior 
C. of C. for his achieve- 
ments in aerodynamics field. 
A Fellow of IAS, he joined 
Douglas in '33, and worked 
on DC-3, A-20, SBD, and 
A-26. 


W. STUART SYMINGTON 
has been nominated as asst. 
secy. of War for Air. In 
’41 he headed a mission 
to England to arrange for 
production of power turrets 
here. Long actively inter- 
ested in aviation, he is a 
pilot. At present he is 


Surplus Property Adminis- 
trator. 





PETER N. JANSEN has 


_ been elected v.-p. of opera- 


tions for Bendix Helicopter 
and will work on produc- 
tion of the firm's new four- 
place craft. First connected 
with Curtiss in ‘16, he left 
this company to become 
superintendent of Phila. 
NAF, then returned to Cur- 
tiss in ‘23. 


AVIATION PROPLE 





EMORY S. LAND has been 
appointed pres. of ATA 
and assumed his new posi- 
tion immediately after his 
resignation as Maritime 
Commission chairman and 
Administrator of War Ship- 
ping Administration. (U. S. 
Maritime Commission 
photo) 
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BRUCE UTHUS, former 
asst. administrator for CAA, 
has been appointed director 
of training development for 
TWA. During war he han- 
died CAA’s manpower prob- 
lems here and abroad, and 
also headed a training pro- 
gram for foreign nationals. 
He is a qualified pilot. 


HARVEY L. WILLIAMS (left) has been elected executive 


vice-pres. of C&S. Starting his aviation career in Werld 
War I, he later participated in organizing Avco and AA, 


serving as pres. and director of latter company. 


During 


1929-31 he was governor of ACCA. In ’40 he was named 
first chairman of New England Aviation Conference. 
MARSHALL H. JONES (right) has been named asst. to 
supt. of engineering for airline. During war he was a line 
maintenance officer attached to Naval Air Technical Train- 


ing Command. 





CAPT. S. PAUL JOHNS- 
TON, former Editor of 
AVIATION magazine, has 
been appointed Director of 
IAS. He will assume his 
new position next month. 


During War he was an 
engineering officer with 
NATS in Pacific, then 
jomed U. §$. Strategic 


Bombing Survey. 


He received his aircraft training at Mem- 
phis State Teachers College. 





coL. 
YOUNG has been 
nated a member of CAB 
to fill vacancy created by 
resignation of Dr. Warner. 
At one time he was in 


CLARENCE M. 
nomi- 


charge of Bureau of Aijr 
Commerce, and from 1934 
wntil recently, was head of 
PAA’s Pacific div. (Wide 
Werld phete) 
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* INTERNATIONAL BRIEFS * 


ENGLAND—Prototype of new 
Handley Page Hermes airliner 
crashed after test takeoff. But 
accident is not expected to re- 
tard program for this liner, 
which will probably become a 
mainstay for British airlines in 
postwar decade, 


Extensive tests have been made 
employing a special version of 
jet-powered DH Vampire in op- 
erations on British carrier 
"Ocean", Vampire used less 
than half flight deck in takeoff 
experiments. 


DH factory announces new 
series of Gipsy engines—two 4- 
cyl. types of 415 cu. in. capacity, 
and three 6-cyl. of 620 cu. in, 
Ranging from 150 to 3380 hp. for 
takeoff (in both geared and un- 
geared and supercharged and 
unsupercharged versions) they 
are expected to power both Brit- 
ish personal leaien and light 
transports. 


In discussing proposed low 
transocean fares, British press 
has said it costs nearly $11,000 
to fly a Douglas C-54 in a one- 
way trans-Atlantic hop east- 
ward to London—indicating an 
operating cost of over $2.50 per 
mile. Claiming that these air- 
craft can carry only 10 passen- 
gers, these press ‘‘experts’”’ 
state that trans-Atlantic fare 
really should be $1,000 one-way. 


Handley Page reports more than 
6,000 Halifaxes were built since 
1941, with output scheduled to 
end early this Spring. Now in 
production at Handley Page is a 
substantial number of Hastings- 
type planes (military version of 
Hermes) ordered by RAF and 
Air Ministry. 





FRANCE—Maryse Hilsz, French 
aviatrix who held many interna- 
tional marks, was killed recently 
in crash of a German plane be- 
ing ferried to Paris for study by 
government. 


BELGIUM With signing of 
United States-Belgian interim 
air agreement, early inaugura- 
tion of service by U.S. lines to 
Brussels is expected. Meantime, 
SABENA, Belgian airline, is 
hoping to use its new Douglas 
IDt'-4's in a service to New 
York. 


HOLLAND—Fokker factory re- 
cently got order for 100 single- 
engined air-taxis. With plant 
stripped of equipment, however, 
a considerable production delay 
is expected, 


EIRE—Using Douglas DC-8 air- 
craft, Aer Lingus Teoranta has 
reopened Croydon-Dublin serv- 
ice, 


SWITZERLAND — Pending 
Swiss and French = approval, 
plans are being made for con- 
struction of a ‘‘two-nations”’ 
airport at Blotzheim, in French 
Alsace. To service both national 
and international traffic, port 
will be connected by highway 
with Basel, Switzerland. 


CZECHOSLOVAKIA — Signing 
of civil air transport agreement 
with U.S. is expected to give 
Prague early service to America. 
Czechoslovak airlines have not 
yet announced plans for a trans- 
ocean service. 


YUGOSLAVIA—Plans for post- 
war aviation call for about 20 
domestic and 12 international 
routes. International lines will 
connect Belgrade with Prague, 
Vienna, Budapest, Rome, Greece, 
Egypt, Turkey, and Russia. Ten 


NAZI FLAK ROCKET 


Rheintochter R1, a radio-controlled anti-aircraft rocket fitted with a prox- 
imity fuse, was recently displayed (above) at a showing of German secret 
weapons by British Royal Aircraft Establishment. Cutaway (top) shows 
missile in cross section: (1) Kugelblitz proximity fuse, (2) Directional 
control fin, (3) control fin motors, (4) gyroscopes, (5) radio, (6) rocket 
unit, (7) wood and metal wing, (8) exhaust outlet, (9) elevator control 
fin, (10) wing section, (11) warhead, (12) wood fin, and (13) exhaust 


outlets. 
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WORLDATA .............By "VISTA" 


Coincident with the end of ‘45 was the end of a noted 
British organization which received little publicity outside 
England—the Air Transport Auxiliary, which during the 
war took over virtually all ferrying in the British Isles, 
Organized on Sept. 11, 1939, ATA mustered private pilots 
(those with a minimum of 500 hr. flying experience but 
who were not acceptable for the RAF) and proceeded to 
handle some 340,000 aircraft deliveries during the hostil- 
ities, hitting an 80,000-plane peak in its biggest year. In 
all, the organization had some 1,500 pilots and flight 


engineers, and suffered nearly 10% casualties. 


Further- 


more, its taxi planes, bringing crews back to base, flew 


19 million miles. 


Simultaneous 


with delivery 


of the first production 


Douglas DC-4 to KLM Royal Dutch Airlines, informa- 
tion from Holland indicates this airline is racing to 
overcome the war interruption. Already in operation is 
a daily East Indies service, which so far has evacuated 
more than 7,000 persons to Holland. Also in action are 
regular services to London, Lisbon, Prague, Stockholm, 
and Zurich. Ambitious cargo plans are apparently pro- 
jected, too, as evidenced by the order placed with Fokker 


in Amsterdam for 72 large-load-capacity gliders. 


Now 


operating some 20 C-54’s for the Netherlands Govern- 
ment, KLM has ordered 4 DC-4’s, 4 Lockheed Constella- 
tions, and 1 DC-3 for delivery in the first half of 46. Also 
considered is purchase of a number of Martin 202 or 
Consolidated 110 planes to replace the now-lost fleet of 


DC-2 and DC-3 aircraft and the war-surplus C-47’s 
currently used. 


Heath Row, heralded by the British as the ‘“World’s 
greatest airport”, is now officially open. Reported to cost 
100 million dollars and covering 1,500 acres, the port is 
eventually slated to have 4 mi. of 300-ft. concrete run- 
ways. Located 12 mi. from central London, 20-min. serv- 
ice will be possible on completion of a railway spur. 
Meanwhile, American airlines were making preparations 
to move their operations from inconvenient Hurn to 
Bovingdon, USAAF-ATC field about 25 mi. from London. 


Finland has inaugurated a number of internal services 
with Junkers 52 and Douglas DC-2 equipment and, await- 
ing both Russian approval and new aircraft, is hoping 
to expand to Stockholm and London shortly. Services 
now connect Helsinki with Turku (Abo), the Aland 
Islands, Jyvaskyla, Pori, Vaasa, and Kemi. Company also 
plans to take part in the joint-Scandinavian airline pro- 


jected for trans-Atlantic service. 











new ports capable of handling 
all types of aircraft are planned 
in next 6 yr. 


POLAND—It’s said Polish air- 
line LOT, user of Lockheeds be- 
fore 1939, has received over 20 
Russian-built DC-3 type craft— 
indicating Russia is making use 
of its license to build this Doug- 
las-design plane. 


AUSTRALIA—Aviation’s corre- 
spondent reports that contro- 
versial airline law has been de- 
clared valid, except for provi- 
sions involving licensing of air- 
lines. It is felt this exception 
makes bill useless, but govern- 
ment plans are already afoot to 
operate government lines, han- 
dling all mail and also official 


_travel. 


Qantas Airways is expected to 
start operations shortly to U.S. 
with converted Convair Libera- 
tors. Route is expected to ter- 
minate at San Francisco cr Van- 
couver. 


MEX1!ICO—Aerovias Braniff was 
given six months, as of last Oc- 
tober, to start operations on 
Merida-Havana route, or face 





cancellation of license granted 
by Cuban Transportation Com- 
mission. Service difficulties at 
PAA-owned Merida port may 
seriously influence compliance 
with order. 


Secretary of Communications 
Tornel told committee drafting 
new aviation regulations that 
Government plans to Mexicanize 
domestic airlines, but without 
a exclusion of foreign cap- 
ital. 


CMA, Panam _ subsidiary, _is 
shortly expected to start DC-4 
operations on Los Angeles-Mex- 
ico City-Merida route. 


BRAZIL — Government author- 
ized Panair do Brazil, PAA sub- 
sidiary, to start operations to 
Lisbon, Paris, and London. T0 
run via Natal, Sal Island, and 
Lisbon, service is expected to be 
opened sometime in the month 
of Mar. 1946. 


VENEZUELA — Linea Aerea 
TACA de Venezuela plans sub- 
stantial domestic and_ interna- 
tional extensions. Included are 
routes to Bogota, and Balboa, 
and Miami. 
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Canada to Mexico, 
Non-Stop 
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hest buy 
in the sky 
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AMERICA’S “FIRST PLACE” SIDE-BY-SIDE AIRPLANE 


to introduce side-by-side seat- 
ing with wheel control in light airplanes, 


FIRST in performance records too, testify- 
ing to powers of performance and endurance, 
Holds three unbroken world records—safety, 
speed and altitude. 


FIRST to employ a racing type wing with 
fuselage giving added "‘lift."’ 


FIRST to issue an illustrated printed parts 
catalog to its service organization, assuring 
Taylorcraft owners prompt, efficient service at 


home and away from home. 


FIRST to employ adjustable glide control 
spoilers in wings, making for greater accuracy 
and safety in landing in small fields. 


WORLD'S LARGEST BUILDERS 


FIRST to use multi-laminar wing spars, 
whereby smaller lengths of wood are ‘sealed 
together to form a stronger spar. 


FIRST to introduce model changes every 
year. 187 changes in the 1946 model. 


FIRST to introduce the “package” idea in 
the selling and distribution of aircraft parts, 


tena 


TAYLORCRAFT AVIATION - ALLIANCE, OHIO 


OF SIDE-BY-SIDE AIRPLANES 
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SHEAR TYPE 


Gouded Kubler 
OR a generation Lord has been answering one question: How can vibration 
F be soaaneiical? The question has come ret hundred industries, in a MOUNTINGS 
hundred different forms. As speed has been multiplied and power added to 
power; as advancing science has created new devices, requiring greater pre- 
cision and more complete isolation from outside disturbance, the solution has 
become more complicated. 

In finding the answer to such difficult problems, Lord has frankly had 
three advantages over the field. Through years of laboratory testing and field 
applications, Lord has gained an undisputed leadership in its scientific know- 
ledge of vibration forces. In its exclusive method of using Bonded Rubber 
Stressed in Free Shear, it has the best known agency for meeting them. Through 
unbiased specialization, it has developed the most effective application of that 
agency foi each individual problem. 








Every genuine Lord Mounting 
carries the name ‘‘LORD” 
embossed in the rubber or in 
raised letters on the forgings. 


it TAKES BONDED RUBBER Yc Secax TO ABSORB VIBRATION SALES REPRESENTATIVES i 


NEW YORK - - 280 MADISON. AVE. BUY VICTORY BONDS 
CHICAGO - 520 N. MICHIGAN AVE. 


LORD MANUFACTURING COMPANY — sunests.ci.’<'240'e uve ave . 


REPRESENTATIVES 
ERIE, PENNSYLVANIA 


RAILWAY & POWER ERING CORP., LTD. 
Originators of Shear Type Bonded Rubber Mountings 
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AVIATION PINANCS 





Consolidated Vultee has called 
its entire preferred stock issue 
for retirement at $27.50 a 
share and accrued dividends. 
With the common stock selling 
above preferred call price, it’s 
probable most of preferred 
stock has been converted into 
common shares at ratio of 1% 
common shares for each pre- 
ferred share. ‘ 


Fairchild Engine & Airplane 
has reduced its V-loan credit 
with four New York banks to 
$10,000,000 from a previous 
credit of $17,500,000. New 
credit runs to Nov. 15, 1947. 
According to Treasurer Webb 
Wilson, 61% of new convertible 
preferred stock has been con- 
verted into common stock. 


United Airlines has called its 
preferred stock for redemption 
on Apr. 1, at $105 a share 
and accrued dividends. Right 
to convert shares into com- 
mon stock at rate of 31/3 
shares for each preferred share 
expires Apr. 1. 


Cia Cubana de Aviacion, Cu- 
ban subsidiary of PAA, is sell- 
ing a $480,000 stock issue of 
48,000 shares to provide capital 
for new equipment and facili- 
ties. PAA owns 52% of stock 
of this company, which was 
established 15 yr. ago as Cuba’s 
first airline. 


Parks Aircraft Sales & Service 
is selling 457,020 shares of 
common stock at $3.27 a share. 
Proceeds will be used to fi- 
nance further development of 
a sales and service business 
for a personal type aircraft. 


Alaska Airlines has sold 125,- 
000 shares of common stock at 
$15.50 a share. Proceeds will 
be used for standardization of 
equipment, retirement of a 
bank loan, and expansion of 
general operations. This stock 
is part of an original author- 
ized issue of 1,000,000 shares. 


National Aviation Corp., avia- 
tion investment company, re- 
ports net assets per share of 
$29.81 on Dec. 31, 1945, against 
net assets per share of $20.70 
at end of 1944. Pres. Robin- 
son noted that industry en- 
tered 1946 with “a large work- 
ing capital unimpaired by 
curtailment of war produc- 
tion.” Its principal future 
problem, he pointed out, is to 
—— markets for its prod- 
ucts, 


Pan American Airways Corp. 
has purchased 20% of capital 
stock of newly formed China 
National Aviation Corp. at a 
price of $1,554,857. Other 80% 
of stock is held by Chinese 
government. 
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Square D Co. directors have 
voted to ask stockholders to 
increase authorized common 
stock to provide for a three- 
for-one stock split up. Meet- 
ing will be held Apr. 23. 


Cessna Aircraft Co. reports 
net income of $505,262 or 172c. 
a share for year ended Sept. 
30, 1945, against net income of 
$1,102,039 or $1.57 a share in 
preceding year. Sales were 
$20,790,000 against $40,385,000. 


Waco reports net income of 
$92,328 of 64c. a share for year 
ended Sept. 30, 1945, against 
net income of $106,543 or 73c. 
a share in preceding year. 
Sales were $13,388,000 against 
$12,046,000. 


National Airlines reports a net 
loss of $119,396 for five months 
ended Nov. 30, 1945, against 
net loss of $6,850 in like °44 
period. Five months gross was 
$1,569,455 against $1,045,485. 


TWA has acquired a 28% in- 
terest in reorganized Philip- 
pine Air Lines. This is TWA’s 
third investment in an air 
operation outside continental 
United States in two years. A 
20% interest in Hawaiian Air- 
lines, and a substantial pur- 
chase of TACA stock com- 
prised earlier acquisitions. 


Air Associates reports net 
profit of $224,772 or $1.67 a 
share for fiscal year ended 
Sept. 30, 1945, against net 
profit of $372,852 or $2.76 a 
share in preceding year. Net 
sales were $12,512,000 against 
$12,940,000 a year earlier. 


Douglas reports backlog of 
$142,000,000 as of Nov. 30, 1945. 
Estimated sales for fourth 
quarter ended Nov. 30 were 
$102,000,000, of which $100,- 
000,000 represented war con- 
tract sales. 


Ryan has created a stainless 
steel products division to 
manufacture non-aeronautical 
steel products in addition to 
aircraft parts. 


Brewster reports net loss of 
$527,808 for ten months ended 
Oct. 31, 1945. Net sales for 
same period were $1,507,000. 


* SPOT CHECKING * 


(Continued from p. 119) 


Specially-equipped Wright Field 
ATSC Boeing B-17 left Miami 
on a search of violent electrical 
storms in all parts of globe. 
(Suggestion: They ought to 
use “push-button” plane.) Cam- 
eras will record instrument 
readings, which will later be 
used as a basis for creating 
artificial static conditions and 
development of static elimina- 
tion devices. 








ADDING IT UP............By RAY HOADLEY 


Transport Orders. With several additional sizable orders 
in the industry’s backlog of unfilled calls for commercial 
transport planes now totals around $250,000,000. But 
probably less than half this amount will be delivered 
this year. 


Foreign Business. The spotlight turns, accordingly, to 
the foreign markets as the remaining big source of trans- 
port business in 1946-47. Douglas has $22,000,000 in for- 
eign orders and Lockheed is known to have large French 
and Dutch orders for the Constellation. As Washington 
proceeds with the program of granting credits to foreign 
governments, export plane orders should increase. Even 
Great Britain is intimating that she may buy some of 
our planes if she gets the proposed loan from us. 


Sales & Backlogs. Fourth quarter 1945 sales and un- 
filled war contracts at the year-end were higher for our 
industry than had- been anticipated, if the first three 
reports filed with the SEC can be taken as the criterion. 
United Aircraft Corp. had sales of $73,000,000 for the 
December quarter, while its year-end backlog stood at 
$83,000,000. Similarly, Curtiss-Wright Corp. reported 
fourth quarter sales of $128,000,000 and unfilled orders 
of $53,700,000. Thompson Aircraft Products had sales of 
$3,300,000 and a backlog of $13,700,000 in war contract 
orders at the end of 1945. 


Postwar Plans. Lockheed Aircraft has purchased Pacific 
Engineering Corp., which will be merged with the re- 
cently organized Airquipment Co. to manufacture 
ground handling equipment. Northrop Aircraft has 
acquired Salisbury Motors, Inc. And Martin will build 
a $1,500,000 plant to make the raw materials for its new 
plastic, Marvinol. 


First in the Automotive Field. During the war, there 
was much concern that the motor car makers would 
keep on making aircraft after the shooting was over. 
So far that fear has proven unfounded. But now the 
shoe is on the other foot, with Convair paying $7,500,000 
for majority control of ACF-Brill Motors Co., maker of 
buses and motors. As predicted in this column five 
months ago, this long-pending deal diversifies Convair’s 
operations into direct competition with the big motor 
car concerns. 


New Plane Group. Bob Noorduyn, designer of the 
famous Norseman, has resigned from Noorduyn Avia- 
tion, Ltd., and is forming his own company to manu- 
facture aircraft. Noorduyn Aviation will be changed to 
Nuclear Enterprises, Ltd., and it will make metal, wood, 
and plastic products other than aircraft. Meanwhile, 
another British aircraft company, Percival Aircraft, 
Ltd., is setting up in Canada to build the Percival Proc- 
tor, a four-place monoplane. A feederline plane is also 
on its drawing boards. 


New Financing. Globe Aircraft Corp. is understood to 
be planning an issue of $1,500,000 of convertible pre- 
ferred stock to provide the additional capital required 
to handle a heavy production schedule this year. Un- 
filled orders are placed at around $16,000,000. Menasco 
also will need financing to carry out its program, ac- 
cording to Pres. John C. Lee, despite having moved from 
a working capital deficit position a few years ago to 
working capital of $1,663,000 at the end of 1945. 





Bureau of Standards developed 
lightweight 

mounted on 
bearings for greater accuracy 


made for any personal 
anemometer cups 

near-frictionless 
tions station. 





pilots 
who so desires to file a flight 
plan with any CAA communica- 
Estimated time 





in measuring extremes of high 
and low air speeds. Rotation 
begins at less than two knots. 
Dr. Theodore Shedlovsky of 
Rockefeller Institute initiated 
research. 


To help save pilots from being 
lost, arrangements are being 





of arrival is key to proposal. 


New world aero charts will be 
based on standard U. S. 1:1,- 
000,000-scale military aviation 
chart, in accordance with agree- 
ments reached at Montreal in- 
ternational air meetings set up 
by PICAO. 
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SINGLE CABLE CHAIN 
DOES NOT OBSTRUCT VISION 








ROLLER MOUNTED 
FREE-RUNNING, 
GREASELESS 
HOIST FRAMES 











é PATENTED TILTING 
MECHANISM IS ALSO 
OVERHEAD GUARD 
AND WEATHER 
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LEAK-PROOF DIS. 
PLACEMENT TYPE 
HOIST CYLINDER 








PROTECTOR 











MAXIMUM 
DRIVING 
VISIBILITY 











STEEL SHIELD~ 
ONE PIECE 
WELDED BODY 





SPEEDS UP TO 12 
MILES PER HOUR IN 
EITHER DIRECTION 





ANOTHER NEW HYSTER 


A 4000-pound Industrial Lift Truck on pneumatic tires ! 


The new Hyster “40”, with 2-ton lifting, transporting, stacking 
capacity has the ability to solve 7 out of every 10 materials 
handling problems in the average business... Pneumatic tires 
for fast, smooth work, indoors and outdoors. Gasoline powered. 
Powerful, efficient hydraulic lifting mechanism. Many new engi- 
neering improvements. Easy to operate. Easy to service. 

The new Hyster “40” is fully illustrated and described in 
Bulletin 1016. Write for your copy. 


DISTRIBUTOR SALES AND SERVICE IN PRINCIPAL CITIES 
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TRUNNION STEERING— 
CONVENTIONAL CONTROLS 
HYDRAULIC BRAKES 





ENGINE ACCESSORIES 
LOCATED FOR MOST 
CONVENIENT SERVICE 
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HYSTER 


THE ONLY 4000 POUND 
INDUSTRIAL LIFT TRUCK 
ON PNEUMATIC TIRES 


vOov—- 





ee 





6 








PROFIT-MAKER FOR YOUR BUSINESS! 


HYSTER COMPANY 


2902-34 N. E. Clackamas, Portland 8, Oregon 
1802-34 North Adams St., Peoria 1, Illinois 









BRANCH OFFICES: 
CHICAGO -NEW YORKe MEMPHIS ¢ SEATTLE 
SAN FRANCISCO + LOS ANGELES 
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AVION PEOPLE 










HENRY LLOYD CHILD 
has been named executive 
secy. of Non-Scheduled Fly- 
ing CAA Advisory Commit- 
tee. Before coming to CAA 
he was associated with C-W 
for 19 yr. as chief of flight 
test, also handled other as- 
signments of special nature. 
(CAA photo) 





RONALD H. “BOB” AS- 
KEW has been made ex- 
port sales mgr. for Lock- 
heed. A graduate of Rut- 
gers, his first position was 
with Curtiss, then he served 
as editor in aero publishing 
field. In °32 he was with 
Douglas as an_ engineer, 
later becoming export sales 
mor. 


RAY R. WIESE has been 


named asst. to mgr. of 
Fleetwings. Formerly news 
editor for ‘““American 


Machinist,” he joined com- 
pany in ’41 on special as- 
signments. He is a member 
of management committee 
of ASME, Phila. chapter of 
IAS, and Fleetwings Flying 
Club: ° 






DR. SANFORD A. MOSS, 
GE’s_ consulting engineer 
famed for his work on 
aircraft superchargers, has 
been elected a Fellow of 
IAS. In ’38 he went into 
retirement, but 2 yr. later, 
when the world situation 
turned critical, he resumed 
his vital work. 


N. F. VANDERLIPP joined 
Kellett as works mgr. He 
was formerly with C-W for 
2\% yr. as executive engi- 
neer and general mgr. of 
Buffalo plant and as fac- 
tory mgr. of Columbus 
plant. He has also been 
pres. and general mgr. of 
Bellanca, and continues on 
that firm’s board. 





H. D. KELSEY has been 
appointed managing engi- 
neer of GE’s new aircraft 
gas turbine div. and will 
head both engineering and 
manufacturing operations. 
In ’42 he was commissioned 
to establish a new turbo- 
supercharger factory at 
Fort Wayne, where he was 
later named works mor. 
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GENE ROOT, of Douglas, 


has been chosen one of 
nation’s outstanding young 
men of ’45 by U. S. Junior 
C. of C. for his achieve- 
ments in aerodynamics field. 
A Fellow of IAS, he joined 
Douglas in '33, and worked 
on DC-3, A-20, SBD, and 
A-26. 









W. STUART SYMINGTON 
has been nominated as asst. 
secy. of War for Air. In 
’41 he headed a _ mission 
to England to arrange for 
production of power turrets 
here. Long actively inter- 
ested in aviation, he is a 
pilot. At present he is 
Surplus Property Adminis- 
trator. 








PETER N. JANSEN has 
been elected v.-p. of opera- 
tions for Bendix Helicopter 
and will work on produc- 
tion of the firm’s new four- 
place craft. First connected 
with Curtiss in ’16, he left 
this company to become 
superintendent of Phila. 
NAF, then returned to Cur- 
tiss in ’23. 






EMORY S. LAND has been 
appointed pres. of ATA 
and assumed his new posi- 
tion immediately after his 
resignation as Maritime 
Commission chairman and 
Administrator of War Ship- 
ping Administration. (U. S. 
Maritime Commission 
photo) 
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BRUCE UTHUS, former 
asst. administrator for CAA, 
has been appointed director 
of training development for 
TWA. During war he han- 
dled CAA’s manpower prob- 
lems here and abroad, and 
also headed a training pro- 
gram for foreign nationals. 
He is a qualified pilot. 


HARVEY L. WILLIAMS (left) has been elected executive 
vice-pres. of C&S. Starting his aviation career in Werld 
War I, he later participated in organizing Avco and AA, 


serving as pres. and director of latter company. 


During 


1929-31 he was governor of ACCA. In ’40 he was named 


first chairman of 


New England Aviation 


Conference. 


MARSHALL H. JONES (right) has been named asst. to 


supt. of engineering for airline. 


During war he was a line 


maintenance officer attached to Naval Air Technical Train- 


ing Command. 





CAPT. S. PAUL JOHNS- 
TON, former Editor of 
AVIATION magazine, has 
been appointed Director of 
IAS. He will assume his 
new position next month. 
During War he was an 
engineering officer with 
NATS_ in Pacific, then 
jomed U. S. Strategic 
Bombing Survey. 





He received his aircraft training at Mem- 
phis State Teachers College. 


COL. CLARENCE M. 
YOUNG has been nomi- 
nated a member of CAB 
to fill vacancy created by 
resignation of Dr. Warner. 
At one time he was in 
charge of Bureau of Air 
Commerce, and from 1934 
until recently, was head of 
PAA’s Pacific div. (Wide 
World photo) 
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Stepped contour bores at both ends of a small steel 
sleeve for a hydraulic direction and metering valve 
were to be held concentric within .0002” and 
concentric with the O.D. within .0005”. The problem 
was solved by using a standard Ex-Cell-O Precision 
Boring Machine with a specially designed collet 
which holds the part without distortion, and with 
two special contour boring devices. 

These boring devices, adaptations of the Ex-Cell-O 
Universal Cam Type Dresser, were used to actuate 
the tools for the stepped contour bores at both ends 
within the prescribed limits. The simple machine 
cycle makes operation easy. 

You may not have a problem exactly like the one 
for which this Ex-Cell-O standard precision boring 
machine and special tooling were used. Whatever 
your production problem is, Ex-Cell-O engineers are 
glad to offer you their years of precision machining 
experience. Contact your nearest Ex-Cell-O repre- 
sentative, or write direct to Ex-Cell-O at Detroit. 
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Gives You the Economy and Versatility 
of a Standard Machine with the Efficiency and Low Unit Cost of a Special 





hay ie 


BOR 


’ “isi Us reaivel i 
anal oe Pan Eb 
; Sele Tay" pit 










Lats 














ae ie biti 


Aircraft and 


Production Parts 


Fuel Injection 
Equipment 
LR. Pins and Bushings 
~pure-Pak Paper Milk 





Above: The machine operation is extremely simple because = 
the problems involved were solved by proper tooling. This See 
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standard Ex-Cell-O Style 1212-A Precision Boring Machine Ex-Cell-O 
with special tooling was used for this unusual application. Exhibit at ASTE 
New Era Exposition 
\ Cleveland, April 8-12 
Booth No. 
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Products and Practices 


INFORMATION TIPS 





ENGINEERING DATA 
indicator Lights ...ccccccccccccccccel 


Selection, operation, and maintenance of 
indicator lights are covered in reference 
book issued by Gothard Mfg. Co., Spring- 
field, L—AVIATION, Mar., ’46. 


Aluminum Alloy . 


“Alleast’” aluminum alloy, product of 
National Smelting Co., Cleveland, is topic 
of booklet which describes product, sug- 
gests applications, gives mechanical and 
physical properties, and states advantages. 
—AVIATION, Mar., '46. 


Photo-Copying Equipment ............3 


Described as especially useful in planning 
plant lay-outs and as a drafting room time- 


saver, ‘“Electro-Copyist,’” photo-copying 
machine, is described in 2-page bulletin 
from Hunter Electro-Copyist, Syracuse, 


N. Y.—AVIATION, Mar., ’46. 


Constant Voltage Transformer........4 


Sola Electric Co., Chicago, has issued 
bulletin, ‘‘Electrical Power, Disciplined,”’ 
containing description of construction and 
operating theory of constant voltage trans- 
former, pertinent engineering and operating 
data, and suggestions for use as built-in 
component of electronic and electrically op- 
erated instruments and equipment.—AVIA- 
TION, Mar., ’46. 


ee rere 


New bulletin, ‘“Microcast Process,’ from 
Austenal Laboratories, Chicago, describes 
process of manufacture of small castings, 
explaining design advantages and_ giving 
specifications and physical and chemical 
"yaaa of alloy used.—AVIATION, Mar., 


Welded-Fabrication Factors ..........6 


Explaining various types of welds and 
how they affect static and fatigue load 
values, manual ‘Tailoring in Metal,” pub- 
lished by United Welding Co., Middletown, 
Ohio, discusses factors affecting choice of 
welded fabrication and _ techniques of 
welded design.—AVIATION, Mar., ’46. 


Mickel Prodwets ...cccccccccccccccecld 


Now being distributed to all of company’s 
customers who use nickel and nickel alloys, 
colorful .spiral-bound book from Interna- 
tional Nickel Co., New York City, describes 
comprehensive advertising policy in_pro- 
motion of use of nickel in varied products. 
—AVIATION, Mar., ’46. 


PRODUCTION 
Bright Nickel Plating.................8 


Set of instructions covering cobalt-nickel 
Eating processes developed by Hanson-Van 

inkle-Munning Co., Matawan, N. J., is 
now available. Described are preparation 


AVIATION, March, 1946 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





of solutions, compounding and purification, 
oo and control.—AVIATION, Mar., 


Wire-Rope Clamp .............++6-5. 9 


“Cabl-Ox,”’ special wire-rope clamp in- 
corporating new wedging action, is de- 
scribed in illustrated color circular from 
Nunn Mfg. Co., Evanston, Ill.—AVIATION, 
Mar., ’46. 


Rubber Parts Catalog...............10 


H. O. Canfield Co., Bridgeport, Conn., has 
issued new catalog describing line of syn- 
thetic rubber parts for aviation industry.— 
AVIATION, Mar., ’46 


Forging Service ......... shnghacneaes 


“Forgings by Kropp”’ is profusely illus- 
trated 52-page brochure issued by Kropp 
Forge Co., Chicago, describing company 
facilities and drop, flat die, and upset forg- 
ing services offered.—AVIATION, Mar., ’46. 


Case Hardening .......ccccccccccscdd 


Bulletin No. SC-127 is 4-page publication 
from Surface Combustion Corp., Toledo, 
containing information on case hardening 
in company’s standard rated furnaces. 
Table of pot recommendations, specifying 
materials, max. bath temperatures, and 
type and composition of salt baths, is in- 
cluded.—AVIATION, Mar., ’46. 


Air Valves ... ook 


Catalog page from Mead Specialties Co., 
Chicago, describes new combination 8- or 
4-way air valves designed for use without 
line filters.—AVIATION, Mar., ’46. 


Vacuum-Pressure Control ...........14 


Aneroid ‘‘Manostat,’”’ vacuum and pres- 
sure control, is illustrated and described in 
Technical Publication No. 257 issued by 


Wallace & Tiernan Products, Belleville, 
N. J.—AVIATION, Mar., ’46. 
Special Gear Service......... Preece | 


Abart Gear & Machine Co., Chicago, is 
distributing bulletin on special gear manu- 
facturing service. Included are engineering 
data.—AVIATION, Mar., ’46. 


Flow Rate Meters..........-.--+25:% 16 


Featuring descriptions of various flow 
meters, Bulletin No. 45-A issued by Fischer 
& Porter Co., Hatboro, Pa., also contains 
engineering recommendations concerning 
specification of types of meters to be used 
for measuring both fluids and gases.— 
AVIATION, Mar., '46. 


Temperature Control ...............17 


Instruments designed to maintain hold- 
ing points of range levels from minus 8@ 
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",e.and Snap-on tools have 
played an important part’ 


The swiftly mounting route mileage of Continental Air 
Lines now links nearly thirty strategic cities in six states 
... from Kansas City to Denver, Denver to San Antonio, 
and the newly inaugurated Tulsa-El Paso route, And, 
through nearly 12 years of exceptionally rapid growth, 
Continental has been a consistent safety award winner! 


“Superior Maintenance” is Continental’s answer. Supet- 
intendent of Maintenance Ray C. Johnson adds—‘“‘The 
efficiency and dependability of Snap-on tools has played 
a very important part in making it possible for Con- 


tinental to average 98% schedule completion and to 
utilize each aircraft 4,000 hours per year”, 


Snap-on tool service is conveniently available through 
38 factory branch warehouses in important aviation 


centers, Write today for complete Snap-on catalog 
of more than 3,000 tools, 











SNAP-ON TOOLS CORPORATION 


8020-C 28th AVENUE KENOSHA, WISCONSIN 


Pee Sip on Fook 


! Long range planning of top air- 
S$ K Y G | A K T S i line executives is keyed to the 
extraordinary performance of Super Liners now being produced 


by several of America’s leading manufacturers. Here Conti- 
nental’s President, Robert F. Six (left) inspects the C-97, war- 
time version the Boeing Stratocruiser. In the construction, as in 


the maintenance of such great aircraft, Snap-on tools play an 
important part. 


Baal 


THE CHOICE OF BE TTER MECHANICS 
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deg. to plus 500 deg. F., with sensitivity 
within 0.1 deg. F., are described in catalog 
from H-B Instrument Co., Philadelphia,— 
AVIATION, Mar., '46. 


MACHINERY & ACCESSORIES 
Electrode Data Chart...............18 


Chemical and physical properties of elec- 
trodes and rods made by Page Steel & Wire 
piv. American Chain & Cable Co., Bridge- 
port, Conn., are given on chart suitable for 
hanging.—AVIATION, Mar., "46. 


Drilling Attachments ...............19 


Large line of angle and flexible drilling 
attachments is described in new catalog 
from George A. Ide 4 Co., Buffalo, N. -Y.— 
AVIATION, Mar., ’46. 


Industrial MROY eves cccccccccsccccesde 


Booklet from North American Philips Co., 
New York City, contains description of 
various types of ‘“‘Searchray’”’ X-ray units, 
X-ray spectrometer, and camera-type X- 
ray diffraction unit. Included is convenient 
application chart.—AVIATION, Mar., '46. 


Magnetic Grip-Shields ......... .....21 


Circular from Dilley Mfg. Co. describes 
new line of magnetic grip-shields in sizes 
10x12, 12x16, and 16x20 in.—AVIATION, 
Mar., ’46. 


Mey Kit... cccccccccrcccccvccceve sce 


Standard Pressed Steel Co., Jenkintown, 
Pa. offers folder on new ‘“‘Unbrako’”’ key 
kit containing bits suitable for driving 
socket set and cap, Phillips, and slotted 
head screws.—AVIATION, Mar., ’46. 


Coolant Filters ...........eeceeeeee2d 


Descriptive literature is available on 
“Centri-Power’’ coolant filters, mobile filter, 
sump cleaner, and oil. transfer truck and 
sump cleaner, made by Honan-Crane Corp., 
Lebanon, Ind.—AVIATION, Mar., ’46. 


Portable Hydraulic Press............24 


“Arch” design is incorporated in new 
portable hydraulic press, of 20-tons cap., 
developed by Northern Tool & Machine Co., 
Melrose Park, Ill. Unit is described in cir- 
cular.—AVIATION, Mar., ’46. 


Tensile Testing .....ccc00 cocccccecad 


Issued by W. C. Dillon & Co., Chicago, is 
8-page bulletin giving details of testing 
tensile, compression, transverse, and shear, 
for wide range of materials, and describing 
company’s product. Specimen charts are 
offered on request.—AVIATION, Mar., ’46. 


CC 


New gage block utility set, enabling 
transfer of gage block accuracy directly to 
work, is described in bulletin from George 
Scherr Co., New York City. Ball-Joint- 
back indicator, set with magnetic base for 
speeding dial indicator set-ups, is also 
shown.—AVIATION, Mar., ’46. 


Diesel Engine Toois..... ewatk “eeukciel 


Describing .unit-type and special ma- 
chines designed to perform multiple ma- 
chining operations on Diesel engine com- 
ponents, 48-page color booklet from W. F. 
& John Barnes Co., Rockford, IIl., is titled 
Special Machine Tools for Diesel Engine 
i a“ Operations.”—AVIATION, 
L. . 


Hydraulic Press Welder.:...........28 


Suitable for spot or projection welding, 
Semeatic hydraulic press-type welder in 
30, 50, and 75 kva. cap., is described in 
Wiletin 4520, from Federal Machine & 
gg a Warren, Ohio.—AVIATION, 

be . 


Marking Equipment ...............-29 
once Marking Equipment Co., Detroit, 
uae els sas J ——— a po 
Ni” arking equipment line.— ‘ 
TION, Mar "4g CtUlp 
Measuring HP .........ccesceeee ee 230 
Bulletin No, 9345 from Thrustorq Di 
a my q Div. 
Magan Corp., Pittsburgh, ‘describes new 
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and procedures, they are again. becoming fully equipped 
to take care of any emergency—to adjust, repair, or rebuild 
any model of Briggs & Stratton engines, even though it is 
a veteran of ten or twenty years of service. This author- 
ized service is maintained to protect your investment in 
Briggs & Stratton engines. It is an important added advan- 
tage, recognized alike by manufacturers, dealers, and users 
of appliances, farm machinery and industrial equipment. 


BRIGGS & STRATTON CORP., MILWAUKEE 1, WIS., U.S.A. 





NLY BRIGGS & STRATTON 
OFFERS THIS COMPERTE: 
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SPECTROSCOPY shows accurate qualitative and 
quantitative chemical analyses in a flash. An ef. 
fective quality control. Makes testing during op. 
erations possible. 
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INSTRUMENT RECORD- 
ING shows electrical or 
mechanical phenomena 
too rapid for the eye to 
follow. Provides a rec- 
ord for reference. 


PHOTOMICROGRAPHY shows changes 
in grain structure caused in material by 
metal- -working, heat-treating, etc. at 

magnifications up to 5,000 diameters. 
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PHOTO-VISUALS show workers how to : 
perform production operations gr aphi- 5 


cally, quickly. 





ULTRA-SPEED PHOTOGRAPHY = PHOTO LAYOUT puts dimensions and working instruc- 
tions on metals, plastics, or other material in produc- 
tion. Excellent for templates and precision dials, wiring 
diagrams, etc. 


shows action too fast for the eye to 
follow by stretching split seconds 
into minutes. 





X-RAY DIFFRACTION. shows 
effect of processes and opera- 
tions on the crystal structure of 
materials. 





RADIOGRAPHY shows condition of internal structure. Eliminates 
questionable parts before they reach the production line. A rapid, 
dependable non-destructive production control. 


ELECTRON MI- 
CROGRAPHY 
shows surface 
details beyond 
magnifications 
previously re- 
garded pos- 
sible. Provides 
much impor- 
tant new data. 





RECORDAK puts hundreds of big bulky drawings or other 
records on a single small roll of microfilm, saves 98% in 
space, 99% in weight. Safeguards valuable records. 

















“Thrustorg” air-operated device for meas- 
uring engine hp.—AVIATION, Mar., ’46. 


Hydraulic Assembly Press...........31 


Standard and special hydraulic assembly 
presses manufactured by Colonial Broach 
Co., Detroit, are described in 4-page bulle- 
tin PA-45.—AVIATION, Mar., '46. 


Geet Dieser occ cccscccccvcceess oe 


Bulletin No. 862-45, 4-page publication 
from Michigan Tool Co., Detroit, describes 
Model 862 gear finisher, for finishing gears 
up to 24 in. o.d. by crossed-axis shaving. 
—AVIATION, Mar., '46. 


Grinding Wheels ............+..+++-+.-33 


Features of ‘Cyclone’ grinding and 
polishing wheels and points, also informa- 
tion on critical speeds, operating rules, and 
standard shapes and sizes, are contained 
in booklet from Robertson Mfg. Co., Tren- 
ton, N. J—AVIATION, Mar., '46. 


Tool and Materials Hoist............34 


Circular No. 30-100 from Lewis-Shepard 
Products, Watertown, Mass., describes 
“Handy Hoister’’, new tool and materials 
hoist stated to incorporate many new fea- 
tures.—AVIATION, Mar., '46. 


Milling Machines..........++0++++++35 


Catalog of milling machines from Kearney 
& Trecker Corp., Milwaukee, concerns con- 
trols, construction, and operation of plain, 
universal, and swivel head vertical 1H-2HL 
machines.—AVIATION, Mar., '46 


Carbide Tool Grinder...............36 


Catalog and folder from E. F. Hager & 
Son, Queen’s Village, N. Y., describes new 
type carbide tool grinder, designed on re- 
ciprocating action principle, which consists 
of toolholder-protractor arrangement, pivot- 
ing on definite fixed center, and stated to 
eliminate floating.—AVIATION, Mar., ’46. 








For highly stressed parts, it is an undisputed fact 
that there is no substitute for forgings. While high in- 
dividual properties can be obtained by other methods of 
fabrication, the forging process still develops the great- 
est combination of physical properties (tensile and com- 
pressive strength, ductility, impact and fatigue strength) 
and the greatest uniformity of quality of any method of 
manufacturing metallic shapes. Forgings are still the 
ultimate in a combination of strength and toughness. 





Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 














DETROIT, MICHIGAN 








Aircraft Inspection ................37 


Booklet from Van Wagner Co., Richmond 
Hill, N. Y., describes various instruments 
for aircraft inspection. Use of special 
“Stay-Fast” adjustable mirrors and light- 
ing devices is specially featured.—AVIA- 
TION, Mar., ’46. 


Tool A a 


New tool catalog GT-175R, from Carboloy 
Co.,, Detroit, concerns new standard tool 
sizes, including smaller sizes of square end 
and v-nose tools for turning steel.—AVIA- 
TION, Mar., ’46. 


Metallizing Gun .........cccece cece edd 


Buiit for continuous heavy duty opera- 
tion, Type Y metallizing gun is subject of 
booklet from Metallizing Engineering Co., 
ns Island City, N. Y.—AVIATION, Mar., 


ELECTRICAL 
Radio Equipment ...............6++-40 


Electronic and radio products, such as 
public address systems, intercom systems, 
tubes, batteries, test equipment, and 
maintenance - supplies, are among items 
described in new ‘Reference Book and 
Buyer's Guide,” issued by Walker-Jimie- 
son, Chicago.—AVIATION, Mar., ’46. 


Electrical OB NS io Serocc es sete ee cul 


General Radio, Cambridge, Mass., an- 
nounces Catalog K containing description 
and specifications of resistors, capacitors, 
bridges, generators, instruments, meters, 
amplifiers, and power’ supplies.—AVIA- 
TION, Mar., ’46. 


PLASTICS © 
Polyvinyl Materials ................42 


“Geon” polyvinyl materials, including 
four resins, two polymers, and two copoly- 


-mers of vinyl chloride, are discussed in 16-' 


page booklet from B. F. Goodrich Chemical 
Co., Cleveland.—AVIATION, Mar., *46. 


PLANT SERVICE 


Water Hector .....ccscicccceeses. 43 


Designed to remove water automatically 
from compressed air systems, water ejector 
made by National Pneumatic Co., is de- 
scribed in company’s Bulletin No. DC-25.— 
AVIATION, Mar., ’46. 


Fluorescent Lighting ................44 


Commercial types of fluorescent lighting 
equipment are described in Catalog No. 285, 
from Mitchell Mfg. Co., Chicago.—AVIA- 
TION, Mar., '46. 


AIRCRAFT UNITS 


_Lightplane Radio ............0002+ +45 


Colorful folder issued by General Electric 
Co., Syracuse, N. Y., describes Model 
AS-1B 12-tube radic transmitter and re- 
ceiver designed for use in personal planes. 
—AVIATION, Mar., ’46. 


NEW - PRODUCTS 





Machinery 
& Accessories 


Testing Large Parts...........+++: 46 


Steel City Testing Laboratory, Detroit, 
announces new Brinnel testing machine for 
large and hard-to-handle specimens. Har«- 
ened steel plate on base of machine, 3 in. 
from floor, provides firm foundation. Pres- 
sure on head of Type A-4 is hydraulically 
operated... Machine is equipped with either 
standard microscope for reading dia. of im- 
pression, or with direct reading attachment. 
Screws have collapsible covers for over- 


AVIATION, March, 1946 
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Pan American World Airways, veteran ambassador of trade, 


now makes one market place of the world .. . bringing the wares and 
wants of many nations together to create sales and prosperity 


. with Lockheed Constellations powered by Wright Cyclones. 
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Wright Aeronautical Corporation Paterson, New Jersey, U.S.A. 
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Now both the big heavyweight and the small 
lightweight wearer can be perfectly fitted with the 
same Pioneer Quick-Fit Harness as easily as put- 
ting on a flying jacket. Simply snap chest and leg 
straps in the usual way. . . then a quick tug at 
leg and chest straps automatically draws har- 
ness into perfect fit. No separate adjustments 
between sizes are necessary, thus outdating the 
harness that has to be adjusted to fit each person. 





Tre ultra in parachute design is embodied in the 
Pioneer P3-B ‘chute. Soft, compact, body-hugging and 
flexible, it is 20% lighter in weight, occupies 50% less 
seating space and is equipped with the Pioneer foul- 
proof, fool-proof pilot chute for instant positive per- 
formance! And now the P3-B has the new Pioneer Quick- 
Fit Harness, enabling the wearer, regardless of his size or 
weight, to adjust the harness into a perfect fit in less than 
three seconds. Here then, is the best in parachute equip- 
ment developed by the leaders in the industry. 


*Patents applied for in U. S. and all 
principal countries throughout the world. 


foyever) PIONEER PARACHUTE COMPANY, INC. 


vA 


_¥% ) MANCHESTER, CONNECTICUT, U.S. A. 


CABLE ADDRESS: PIPAR. 


WEST COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 


TELEPHONE: Manchester 4157 
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cutting angle is, however, resultant of axial, 
ra‘lial, and nose components.—AVIATION, 
Mar., ’46. 


Cone Drive Gears..................49 


Michigan Tool Co., Detroit, announces 
standardized cone drive gear sets, in 99 
sizes and ratios, will be carried in stock. 
Standard sizes have been developed to 
facilitate work of design engineers in 
selecting size and ratio of best gear for 
specific power transmission requirement. 
Each of sizes and ratios are rated as to 
horsepower for speeds ranging from 100 to 
2,400 rpm. for each of five classes of serv- 
ice. It is stated no allowance is necessary 
as to variation in center distance, backlash, 
side position, and end position. Various 
sizes carried in stock range from a center 
distance of 2 in. to a center distance of 
18 in, and in ratios from 5:1 to 70:1. Each 
size is equivalent to a larger center dis- 
tance when compared to worm gearing.— 
AVIATION, Mar., ’46. 





 , 

Equipped with a safety leather-washer 
handles, and designed for use in assembly 
of heavy machinery, two new models of 
soft hammers are announced by Gregory 





The Steel You Want 





load protection. Two sizes, 3 ft. 8 in. and 
22 in. between standards, test specimens 
51 in. (max.) and 24 in. (max.) in height, 
respectively —AVIATION, Mar., ’46. 


Multi-Purpose Grinder eeoeoeereeeeeeee 47 


Model ACX multi-purpose grinder made 
by Lempco Products, Bedford, Ohio, has 
been improved by mounting wheel-head on 
two different compounds, each graduated 
to 180 deg. Also new is design of work- 
head so that it can now be moved 6 in. 
toward or away from work by changing 
four screws, increasing swing from 18 to 
30 in. Grinder has both manual and power 





More than 10,000 kinds, shapes and sizes of steel are described in the 
Ryerson Stock List and Data Book—a handy desk and pocket refer- 
ence of constant practical use to purchasing executives, metallurgists, 
engineers, plant managers and foremen. 

All the products described in the book can’t always be kept in 
Ryerson stocks right now because of the production difficulties with 
which the steel industry is faced. But Ryerson stocks are the nation’s 
largest, and continue your best source for the prompt delivery of steel 
from stock. : 

So contract the Ryerson Plant nearest you first for any steel you 
need. And send today for copy of the Ryerson Stock List and Data Book. 





cross-feeds, work length cap. up to 8 in., 
and two reversible spindle speeds of 80 
and 130 rpm. Chucks are mounted on face 
plate by draw bar extending through spin- 
dle. Wheel-head has speeds of 6,000 and 
12,000 rpm. Retractable tool holder bar 
enables finished grinding to follow turning 
operations without removing cutter. Maker 
States that automatic sizing device in- 
Sures exact duplication of successive pieces. 
—AVIATION, Mar., ’46. 


New Milling Cutter.................48 


Consisting of a heat treated steel body 
(tool holder) with set of detachable ‘‘Ken- 
nNametal” blades mechanically held in posi- 
tion, new type milling cutter has been de- 
veloped by Kennametal, Inc., Latrobe, Pa. 
Standard sizes available are 4, 6, 8, 10, 
and 12 in. dia. Blades for these sizes are 
of same cross section, and when shortened 
y regrinding, can be used in smaller cut- 
ters. ‘Formed’ at both ends, they can be 
used in right or lefthand cutters. Inter- 
changing blades enables milling of varying 
materials. Blades are wedged in body at 
fixed angles, 15 deg. dish, or concave 7 deg. 
negative axial, and 15 deg. positive radial, 
Suitable for light alloys. Effective radial 
rake is changed to 10 deg. positive for cast 
Iron, and 7 deg. negative for steel. True 





Products listed include: Bars, Plates, Sheets, Strip, Structurals, Tubing, 
Carbon, Alloy and Allegheny Stainless Steel. Also Inland 4-Way Floor 
Plate, Reinforcing Bars, Welding Rod, Babbitt, Solder, Bolts, Rivets, etc. 











JOSEPH T. RYERSON & SON, INC. © Steel-Service Plants at Chicago, 
Milwaukee, Detroit, St. Louis, Cleveland, Cincinnati, Pittsburgh, Philadelphia, 
Buffalo, New York. 


RYERSON 
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We hand you every advantage 
in the sphere of 


FLUSH 
MEDASTENINGS 

















ALLEN FLAT HEAD 
CAP SCREWS for 


perfect countersink- 


fit; positive wrenching 
(1) Flush top surface 


with no gap between screw 

head and surrounding metal. 

(2) Extreme rigidity of grip, because angle of head helps lock screw in 

place by drawing down on a conical surface. 

(3) Firmer hold on thin plates of metal, by more binding surface under 

the head than in fillister type or cheese-head screws. 

(4) Shallower countersink — less weakening of metal — when used for 

fastening a relatively thin plate. 

(5) Positive engagement of hex key transmits power for tightest of 

set-ups without slipping, reaming or side play. 

(6) Maximum strength of screwaitself as- 

sured by “pressur-forming”’ of special-analy- 

sis ALLENOY steel. Threaded to a high 

Class 3 fit. 

(7) Speed in assembly provided for by use 

of Allen hand drivers and key blades for 
power drivers. 








Order from your local Allen Distributor. 


feed THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, : : CONNECTICUT, U.S. A. 
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Tool & Mfg. Co., Detroit. One has replae- 
able copper or brass head and other re- 
placable copper or brass tips (see photos), 
Each type comes in four head sizes, 1%, 
2, 2%, and 2% in. dia., and weights are 
from 4% to 10% lb. Steel head on re- 
placable-tips model is case hardened.— 
AVIATION, Mar., '46. 


Disk Grinder ............. sialetae ean 


Adaptable to grinding on metal, wood, or 
plastics, new 24-in. disk grinder is now 
available from Kindt-Collins Co., Cleve- 
land. Features announced are: Heavily 
ribbed, normalized, and machined table: 
table which tilts 45 deg. down and 25 deg. 
up by worm and gear drive; grinding disk 
usable on two faces; and wedge-shaped 








circular core print fixture with 22-in. dia. 
capacity. Disk will accommodate both 
flexible back cloth and _ paper back 
abrasives. Grinder is made in two models, 
one with own dust collecting system and 
one with 4-in. tube to be attached to plant 
=" collecting system.—AVIATION, Mar., 
’ 


Crank Shaper Ram..............++-.52 


Eliminating slot, improved ram for use 
on crank shapers made by Smith & Mills 
Co., Cincinnati, incorporates self-locking 
ram position feature which enables auto- 
matic maintenance of position at point set 
by operator. Ram carrier is mounted to 
slide on bottom of ram. Thrust of cut is 
taken on large dia. ram adjusting screw 
mounted between ball thrust bearings. An 
automatic compensating double-nut is used 
to prevent backlash. Nut furnishes enough 
friction to prevent change of adjustment. 
Turning of a shaft positions the ram. Ram 
carrier need not be clamped or hand-locked 
after adjustment is made.—AVIATION, 
Mar., '46. 


Lathe Converter ................+.-53 


Now marketed commercially is lathe con- 
verter made by Master Mfg. Co., Hutchin- 
son, Kan. Basic unit will mill, bore and 
face, cut keyways, and do angular drilling. 
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Converters, which were used in Army air- 
craft maintenance, can form and grind 
such tools as cutters, hobs, taps, and 
reamers, either by adapting standard tools 
to form and size or developing them from 
planks by turning on lathe and _ milling 
flutes or teeth, and grinding and finishing 
them after heat treat. Converter is equipped 
with own power. It can also be used on 
milling machines. Unit is made in three 
sizes adaptable to lathes with 9 to 36 in. 
swing.—AVIATION, Mar., '46. 


Power Table Feed............0222-.54 


Designed to give rapid approach, maxi- 
mum proper cutting feed, and fast table 
return and shut-off, new power table feed 
attachment is made by W. H. Nichols & 
Son, Waltham, Mass., for company’s milling 


machines. Attachment, basically, is air 
feed unit used in conjunction with hydro- 
check. Maximum cutting stroke is 9 in. 
Unit can be operated from any shop air 
system carrying 75 to 175 lb. of air.— 
AVIATION, Mar., 46. 





Shop Equipment 
& Materials 


Riveting Hammer .............6.22-55 


Described as small, light, and rugged, 
new line of pneumatic riveting hammers 
made by Ideal Commutator Dresser Co., 
Sycamore, Ill., are stated to feature per- 
fect balance, hand fitting grip, and con- 
trollable speed. Air is exhausted from front 
at operating head, thus cooling tool. Avail- 
able with offset or grip handle, hammer 
comes in three sizes for light, medium, 
and heavy riveting.—AVIATION, Mar. '46. 


ee 


New lifting bar, ‘‘Rol-R-Lift’’, with 
which, it is stated, one man can lift a 
5-ton load, has been developed by Arnolt 
Motor Co., Warsaw, Ind. It has hardened 
steel roller for extra leverage and ledges 
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... Let us demon- 
strate how Darnell 
Casters and E-Z 
Roll Wheels will 
save money and 
increase efficiency 





It’s easy to select the 
right caster to meet 
your exact require- 
ments from the Darnell 
line. There are nearly 
4000 models from 
which fo choose. Al! 
Darnell Casters and 
Wheels are pre-tested 


DARNELL CORP. LTD 
LONG BEACH 4 CALIFORNIA 
60 WALKER ST- NEW YORK 13. NY 
36 N CLINTON. CHICAGO 6 ILL 
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Sonor _)FCO TYPE 137-TR 
— pot «The Itinerant”’ 
= Gen dees RADIO- TELEPHONE 


At your service . . . A compact combina- 
tion transmitter-receiver that is ‘‘going 
places.”’ It’s self-contained and has every- 
thing. Name your use for low power 
radio telephone and it will very likely 
meet your need. 


Available for 6, 12 and 32 volt DC or 
110 volt 50/60 cycle AC .. . Expected 
range under average conditions, up to 
200 miles or more . . . Power output 18 
to 22 watts in the 3 to 6 MC band. 


The 137-TR is pretuned and fully crystal 
controlled . . . Push to talk operation 
with hand microphone or handset .. . 
Absolutely foolproof; does not require 
expert knowledge to set up or operate 
. . . Altho inexpensive, it is built to the 
high standards of ERCO quality. 

Small airports can use it for traffic con- 
trol . . . and large ones, too, as emer- 
gency equipment. Provides ideal ship-to- 
shore communication and essential con- 
tact in forest, mining, oil producing or 
other remote areas where point-to-point 
communication is vital . . . Tell us your 
requirement and we will give you all 
particulars. 


RADIO LABORATORIES : 


HEMPSTEAD, NEW YORK 
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Manufacturers of CUSTOM BUILT RADIO APPARATUS 
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for safe gripping. Bar is furnished with 
three types’ of interchangeable toe plates 
(notched, straight edged, and_ straight 
edged with rubber coating) and it is made 
in both 1- and 5-ton capacities.—AVIA. 
TION, Mar., ’46. 


Silver Brazing Flux..................57 


Made by Sherman & Co., New York City, 
“Nu-Braze Wonderflux #4” is stated to 
melt and form a protective coating at 489 
deg., thus eliminating oxides by preventing 
their formation, and to be water-thin at 
800 deg., allowing flow through clearances 
as close as .001 in. It is non-hydroscopic 
and has a pH of 5-6. Maker also states flux 
hardens to brittle glass which can usually 
be jarred from joint. And because it ig 
water-thin at operating temperatures, it is 
completely eased out of joint by brazing 
alloy. There is no further effervescence 
after water leaves flux at 212 deg., and 
since it contains no free fluorides it does 
not give off noxious fumes.—AVIATION, 
Mar., ’46. 


Alundum Abrasive .................58 


Made in a special form for wet tumbling, 
alundum abrasive made by Norton Co., 
Worcester, Mass., is offered for cleaning, 
deburring, finishing and developing of radii 
on metal parts. It is made in four size 
groups, %4-%, %4-%, %-1, and 1-1% in, 
—AVIATION, Mar., ’46. 


Drtl Drteding onc ccccccesccccccse eM 


Available in two models, improved 
‘“Ind-L-Way”’ drill grinding fixtures made 
by Industrial Mfg. Co., Cleveland, are 
stated to handle drill sizes from 4 to 2% 
in. dia. and up to 26 in. in length. Fixtures 
are made for use with Black & Decker 
and Van Dorn bench and pedestal grinders, 
or others having same dimensions.—AVIA- 
TION, Mar., ’46. 


Portable Conveyor .................60 


Described as combining great strength 
and light weight, ‘‘Load-Veyor’’, new port- 
able conveyor made by Market Forge Co., 
Everett, Mass., is reversible so that either 
side may be used, one side with guide rails 
for small packages, other side for large 
ones. Ribbons of steel support ball bearing 
rollers on both sides in grid like construc- 
tion. Each 10 ft. length weighs 58 lb. Re- 
movable connectors or couplings are avail- 
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able. Rollers are 1% in. dia. by 54 in. wide, 
furnished with hardened inner and outer 
ball bearing raceways. Rollers are riveted 
to grid. Conveyors are available in alumi- 
num or stainless steel, and accessories such 
as 90 deg. curve, 45 deg. curve guard rails, 
adjustable and portable stands, reversible 
stand, package retarder and stop, will be 
provided. Stands may be attached in any 
position on length of conveyor, providing 
sufficient support for any practical load.— 
AVIATION, Mar., ’46. 


Hermaphrodite Caliper ............-41 


Described as being more rigid because 
of its round legs, stiff spring, and tapered 
fit between spool and legs, new hermaphro- 
dite caliper made by Nork Products Co., Los 
Angeles, comes in 4- and 6-in. sizes. Ad- 
justment is made with adjusting nut, and 
one leg is reversible by loosening firm gT!P 
chuck. Designation for new caliper 35 
No. 600.—AVIATION, Mar., ’46. 


Carbide Tool Files.................-62 


New line of files and hones for dressing 
carbide cutting tools without removal from 
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machine is announced by Wendt-Sonis Co., 
Hannibal, Mo. Files and hones contain a 
100 concentration of diamonds in new metal 
pond to enable both to maintain flat surface 
throughout service life. Files and hones 
may also be used on high speed steels. 
Files, which measure 6 in. long, 4 in. wide, 
and 3/16 in. thick., are available in 240, 
320, 400, and 600 grit. Hone, measuring 
3 in. long, % in. wide, and % in. thick, is 
supplied in 400 grit only.—AVIATION, 
Mar., ’46. 


ToGl GHOGROP 6 eos Kh ccidiceicce essen cOS 


Now available from Detroit Tap & Tool 
Co., Detroit, new tool checker is offered for 
universal checking of all typés of form- 
relieved tools without use of gage blocks. 
Checker is of visual type and can be used 
to check circular form tools, thread but- 
tons, gear cutters, hobs, reamers, and 
form-relieved milling cutters. An integral 





ANNOUNCEMENTS— 


of new machinery, shop equip- 
ment and materials, electrical 
appliances, and aircraft parts 
and field units are invited. 


In writing, emphasis upon 
specific aviation applications of 
newly marketed items is desir- 
able. Also, whenever possible, 
glossy-print photos should be en- 
closed. Please do not send elec- 
tros. Address— 


New Products Editor, AVIATION 
330 W. 42d St., New York City 18 











micrometer barrel indicates offset distance 
of cutting face from center line of tool, and 
reference to table supplied converts read- 
ing. Flute spacing can be done with master 
index plates interchangeable for cutters 
aaving different numbers of flutes.—AVIA- 
TION, Mar., ’46. 


Wheel and Gear Puller..............64 


“Klay” puller, for wheels, pulleys, and 
gears made by Scott & Ewing Co., Findlay, 
Ohio, is described as having pulling and 
gripping actions independent of each other. 
Lock-nut principle is stated to lock hooks 
to object so they will not slip, and grip is 
equally applied on all sides. Pullers are 
available in two- and three-hook types for 
pulling anything from a % in. gear to a 
40 in. wheel or hub.—AVIATION, Mar., ’46. 


Three-Way Pilot Valve..............65 


Operated by hand, foot treadle, or by 
cam, new “CRV” pilot valve made by 
Modern Products, Los Angeles, is designed 
for use in application of controlled air 
power to machine tools. Valve can be used 
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KEEP YOUR PNEUMATIC 
EQUIPMENT RUNNING 


Use a Norgren Lubro-Control Unit. Compact 3 in 1 
assembly that keeps air driven tools and cylinders 
in operation longer—better. 


Helps every air tool and cylinder do a superior 
job—longer—because: 


2 the filter knocks out dust and dirt with a double 
monel wire screen and eliminates moisture and oil 
emulsion because of its design and baffle action. 


the regulator reduces high uneven air line pressure 
to a smooth, steady stream of power at any desired 
pressure. 


the lubricator injects clean oil into the air stream 
creating an air-oil fog which lubricates all moving 
parts while tool operates—prevents rust and cor- 
rosion while tool is idle. 


Norgren Lubro-Control Units are standard equipment in 
more than 2,000 of America's leading industrial plants! 


Investigate this unit today. Write C. A. Norgren Company, 
220 Santa Fe Drive, Denver 9, Colorado. 
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Permoflux Designs Assure 
Faithful Reproduction! 


Because Permoflux Speakers excel in translating 
the tone capabilities of carefully designed circuits, 
more and more of the country’s outstanding radio 
manufacturers are specifying them as preferred 
equipment. Manufactured in a full range of true- 
dimensioned sizes for every power handling 
requirement, Permoflux Speakers provide the 
answer to today’s growing demand for better tone 
quality. 





PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 339, ILL. 





PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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as 3-way valve or 2-way valve, either oper 
or closed. Unit, which is 3% in. overall 
with piston fully extended, can also be 
used in low pressure hydraulic control and 
actuating systems.—AVIATION, Mar., '46, 


One-Hand Truck .........00000000+.66 


Designed for handling almost any type 
of factory materials, and for working in 
close quarters, ‘‘Handy’”’ is welded steel 
truck with single handle and capacity of 





- 


500 lb. Made by Schmidgall Mfg. Co., 
Peoria, Ill., it has channel iron frame and 
steel platform plate 14 x 9 x 3/16 in. Bear- 
ings are bronze, tires rubber.—AVIATION, 
Mar., '46. 


New Gage Blocks ..................67 


DoAll Co., Minneapolis, announces gage 
blocks of ‘‘DoAlloy’’, stated to have expan- 
sion characteristics similar to steel. De- 
scribed as greatly extending use and appli- 
cation of gage blocks, with greater wearing 
qualities, blocks can be used under any 
temperature conditions. Stability is due to 
unique heat treatment and character of 
alloy. Maker states blocks will retain accu- 
racy at temperatures of 120 deg. below 
zero to 500 deg. above. Blocks whose 
dimensions are .250 or smaller are solid 
“DoAlloy’’, while those of .300 and larger 
are faced with ‘‘DoAlloy on wearing sur- 
faces, face being fused to core. Blocks are 
acid resistant and steel core is chemically 
treated and acid resistant. Blocks need not 
be degreased and regreased.—AVIATION, 
Mar., ’46. 


Hole Punching Units.................68 


Wales-Strippit Corp., North Tonawanda, 
Y., has developed new line of hole 
punching units which are independent and 
self contained. Punches, dies, stripping 
guides, stripping springs, and guide buttons 
are component parts designed into holder. 
Holders automatically align punches and 
dies and keep them aligned. Nothing is 
attached to press ram. Same group of units 
may be set up on T'-slotted plates or mount- 
ing plates, in presses and on rails or T- 
slotted plates in press brakes. Combina- 
tion set-ups of punching and notching are 
possible. Type “BL” units are available in 
seven holder widths with max. punch dia. 
of 2 in. for use with metal up to \ in. 
thick.—_AVIATION, Mar., ’46. 


Load-Centering Eye Bolt.............69 
Illustration shows principle (left) of load- 


centering eye bolt developed by 
Schaffer & Co., Los Angeles as contrasted 
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with common bolt. New unit is described 
as carrying many times usual load because 
lift is in line with load. Bolts are replac- 
able. Sizes are 4 in. to 1% in.—AVIA- 
TION, Mar., ’46. 


Contact Resurfacing Tool............70 


Edison-Splitdorf Corp., West Orange, 
N. J., announces new mechanical tool for 
resurfacing contact points and screws. It 
consists of two major parts—a holding ring, 
and a revolving resurfacing plate. Points 





are held in their proper holes in holding 
ring with holding screw. Rotating plate, 
with special abrasive disk, is stated to pro- 
duce a clean, square point. Each tool comes 
with two feeler gages, two abrasive disks, 
and electric drill adapter for power opera- 
tion —AVIATION, Mar., ’46. 


Jewel Bearing Assembly.............71 


Composed of metallized  boro-silicate 
glass V jewel which is induction-soldered 
into place, new type jewel bearing assembly 
is made by Marion Instrument Co., Man- 
chester, New Hampshire. Use of these 
bearings is stated to simplify production 
line procedure.—AVIATION, Mar., ’46. 


Alp Une Beyer... ccccccvccceccecevede 


Designed to use different drying media 
for different degrees of moisture removal, 
new dryer for removing moisture from gas 
and air lines and for use with welding and 
brazing operations where moisture causes 
difficulties, is announced by Gasflux Co., 
Mansfield, Ohio. Series ‘‘636’’ dryer is com- 
posed of outer shell of 6 in. 0.d. seamless 
steel tubing and removable inner shell or 
cartridge of rolled sheet metal with per- 
forated bottom. Cast bronze head with 
inlet and outlet is bolted to flange welded 
to outer shell. Incoming gas or air must 
first pass downward between two shells, 
trapping out entrained moisture, and then 
passes upward through drying medium full 
length of cartridges. Fiberglas, calcium 
chloride, and activated alumina are used as 
drying media.—AVIATION, Mar., ’46. 





Electrical 
Appliances 


Center-Tap Resistor ...............-73 


“‘Cam’’ center-type Regan resistor, dis- 
tributed by Techtmann Industries, Milwau- 
kee, consists of core, machined from solid 
piece of steatite, upon which is wound a 
helical resistance wire element. Center and 
end taps are half-straps securely clamped 
to core. Nuts and bolts are brass, while 
washers are of stainless steel. Chromate 
dip plating protects against fungus growth. 
—AVIATION, Mar., ’46. 


Transmitting Triode Tube ...........74 


_ Similar to conventional 833A transmit- 
ting triode made by Taylor Tubes, Chicago, 
improved tube in high-power classification 
contains zirconium-coated anode, with 
coating sprayed only on that part of plate 
+ ae subject to heat.—AVIATION, 

ar, k 


Dielectric Heating .................75 


Designed and built by Thermex Div. of 
Girdler Corp., Louisville, Ky., Model 88XO 
Red Head Thermex high frequency dielec- 
tric heating unit has output of 5 kw. Con- 
trolled automatically, it can be wheeled 
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Tube Assembly, used as a pre-heater of 
gas and air. Operates efficiently at 1950° 
plus F. The tube ends are threaded and 
all units are tested before shipping. 








Light Weight and Stamina 
Combined with Low Cost 


P. S. (for Pressed Steel) Carburizing, Annealing, Pickling 
and Dipping Equipment costs less to buy and less to use. 
; The Airplane Industry has put its seal of approval on P. S. 
light-gauge alloy steel fabrication because of its durability 
and ease of handling. 

Our plant facilities are flexible and can be quickly adapted 
to quantity production on built-to-order equipment. 

We can quote on your specifications or our Plant Analysts 
will recommend the equipment suited to your needs. 





A Partial List of 


P. S. Products 
Alloy Tubes 
Bubble Caps 
Inner Covers 
Alloy Retorts 
Base Sheaths 
Radient Tubes 

Dipping Baskets 

Pickling Baskets 

Tube Assemblies 

Annealing Covers 

Carburizing Boxes 

Annealing Baskets 

Steel Cylinder Caps 

Cylinder Neck Rings 

Welded Alloy Tubing 
Alloy Exhaust Manifolds 





Picking, Dipping and Annealing Baskets 
finished in any size with perforations as 
specified. Metal thickness as you may 
require. 


IO Sin We 





Carburizing Boxes. Seamless drawn cover 
and bottom. Most of the Carburizing Boxes 











used in the United States are made by 
The Pressed Steel Company. 








Annealing and Heat Treating Baskets. 
Adjustable shelves and sides. Also 
made to specification. 


THE PRESSED STEEL COMPANY 
OF WILKES-BARRE, PENNSYLVANIA 


£3920; 00 10s OR @) of 3) (0) ACHING D AM OA0E a5 (0) Co Co AMND DI=13 oy | SAMO LO IDA f (ed Vo) Co t-p =) CoCo AN Ko) (10 (ohms E-B Ev) 
Engineers Bldg., Chicago; 51 E. 42nd St., New York; 1005 Sterling Bldg., Houston, 


Texas: A & M Accessories Ltd., 19 Melinda St., Toronto, Canada; Broad St. Station 
Bldg., Philadelphia; 417 So. Hill St., Los Angeles. 

PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes, 
Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive 
Application, Radient Tubes, Inner Covers and Base Sheaths for Steel Mills. 
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Thank you, Chief, for your letter which will find a permanent place with 
thousands of others, like yours, voluntarily written. In the meantime we'll 


quote from your letter and use it as the basis of this advertisement. In 
. «+ I find the small portable hip pack and 


o“ 


closing your letter you wrote 
playpipe with its versatility is outstanding as applied to my particular 
problems in my community.” 


























Here’s the Pyrene Foam Playpipe and Hip Pack used on 
the fires mentioned in the Chief’s letter. Pyrene Foam is 
made at the nozzle by the proper mixture of plain hydrant 
water and Pyrene Foam Compound, automatically drawn 
from the hip pack. No mechanical or moving parts. Nothing 
to watch but the fire. One man does it. 





By the way: When did you last test 
the fire extinguishers in your home? 











Syrene Manufacturing Co inpanf 


~ NEWARK 8, NEW JERSEY 


AFFILIATED WITH THE C-O-TWO FIRE EQUIPMENT CO. 
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from one press to another. It has dual time 
eontrols and is stated to require no manual 
tuning during heating cycle. Pre-deter- 
mined settings are made by foreman, then 
access door is locked. Operator loads tray 
and closes drawer. This automatically turns 
on energy and red light shows as heat is 
raised to correct temperature, at which 
point red light and power are turned off. 
Cabinet is 27% in. wide, 47 in. deep, and 
70 in. high. Built-in heating cabinet has 
preform stainless steel tray (16% x 20% 
in.) which acts as bottom electrode. Stand- 
ard upper electrode is 12% x 14% in. stain- 
less steel screen. Spacing between elec- 
trodes is adjustable from % to 4% in. 
Drawer holds preforms up to 4% in. thick. 
Unit operates on 230 or 440 v., 60 cycle, 
three-phase power supply. Its tubes are 
one 889R and six 872A’s, and weight is 
1,500 Ilb.—AVIATION, Mar., ’46. 





Don't Get Stuck 
(Continued from page 45) 


which the airport manager may expect 
to derive considerable revenue. This class 
is very large and exacts an extremely 
active responsibility, because it is usually 
unacquainted with airfields and there- 
fore less aware of possible existing dan- 
gers. 


Obviously, it is impractical for the 
law to catalog all possible dangers and 
injuries for which an airport owner may 
become liable. Liability is limited only 
by the capacity of the employee to for- 
get, to err, to omit, to violate—in other 
wards, to be negligent. Several cases on 
record illustrate such negligence. 


In the case of Read vs. New York City 
Municipal Airport, a pilot plaintiff, 
while making a landing, struck a truck 
left unattended on the runway. The court 
ruled that the “ordinary law applicable 
to private owners of airports applied to 
a municipality.” A similar conclusion 
was reached in Davis vs. Oshkosh Air- 
port, Inc., wherein the pilot plaintiff, 
while landing, was blinded by the sun 
and struck a hay rake on the runway. 
In both these cases, contributory pilot 
negligence barred recovery of damages 
—but the principle of airport liability 
was specifically stated. 

Many eases illustrate the responsibili- 
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ties of airport management to the public 
at large. In Mollencop vs. City of Salem, 
the city left on its field a loose wire 
which tripped and severely injured the 
plaintff. The court ruled that the de- 
fendant city operating the airport was 
subject to the same liability as a private 
airport owner. 

The owner must consider and antic- 
jpate the danger of injury or damage 
sustained as a direct result of the opera- 
tions of his airport. In Mobile vs. Lar- 
tigue, surface water, being drained off a 
municipal airport, was channeled onto 
adjacent lands in such increased volume 
as to damage them. The city was held 
liable. 

Apparently the same reasoning would 
guide courts in cases involving faulty 
field maintenance or tower control, wat- 
ered gasoline, cracked or holed runways 
—comprising typical hazards that a 
pilot must assume have been eliminated. 

It is significant that an expanding 
civil aviation finds the rule of municipal 
and private liability already established. 
Employment is seen opening for a great 
many of the young men who have been 
specially trained by the armed forces in 
the various phases of aviation. Every 
progressive city will require enlarged 
airport facilities to meet these new de- 
mands. Within the postwar decade, CAA 
visions an optimum of 400,000 civil air- 
eraft to be operating throughout the 
country on an estimated 6,305 airports, 
of which 3,050 will be constructed with 
Federal aid. In June of 1945 alone, 
6,664 commercial pilots were licensed— 
more than there were in the world before 
the war. 

From experience—in both war and 
peace—more flying means greater expo- 
sure to accidents and injuries, and con- 
sequently more damages. Every sound 
city recognizes that the negligence of its 
employees can make it financially liable. 
Two courses are open: To wholly elimin- 
ate the negligence or insure against it. 
The former is impossible; the latter is 
good business. 

Insurance covering these contingencies 
usually takes care of legal services in 
addition to paying damages if the de- 
fendant loses his ease. One of the great- 
est advantages of insurance protection 
against airport liability is that the in- 
sured is provided with legal talent which 
specializes in insurance law—and in con- 
Sequence the insured’s chances of win- 
ning his ease are very much amplified. 

There is one point to be primarily re- 
membered—Airport Liability Insurance 
18 not a substitute for Hangar Keeper’s 
Liability. This last is entirely separate 
Insurance covering accidents or damage 
to aireraft in the custody of the airport 
and should not be confused with the lia- 
bility of the airport owner or municipal- 
ity which has been under discussion in 
this article. 
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YOUNG Presents- 


Two New 
OIL TEMPERATURE REGULATORS 


















Left: Young STREAMAIRE Oil 
Temperature Regulator, con- 
sisting of new jacketless light- 
weight type oil cooler, with 
internal oil passages to pro- 
vide anti-congealing and 
warm-up performance, 
equipped with thermostatic 
oil temperature control and 
relief valve. Available in 4” 
to 9” diameters inclusive, 
and with 15 or 30 Ib. spring 
loaded relief valve. , 


Right: Young Rectangular 
type Oil Temperature 
Regulator with integral 
temperature contro! and 
relief valve, thermostatic 
or spring type, for light 
plane installation. Tube- 
and-fin type core, with 
internal warm-up _pas- 
sages for thaw-out, gives 
excellent heat transfer 
with low air velocity. 


@ Keeping pace with the demands of the constantly chang- 
ing picture in aviation today, Young Engineers have estab- 
lished a reputation as a source for specially designed aero- 
nautical heat transfer equipment. Typical are the two new, 
exceptionally efficient, low-cost oil temperature regulators, 
above. Mite-size, but mighty able, they are designed and 
engineered for specialized application. Here again, care in 
planning and procedure’ pays off in maximum efficiency . . . 
performance plus . . . longer life. Refer your cooling problems 
to Young Engineers today. ~ 








YOUNG © 


HEAT TRANSFER PRODUCTS 
OIL COOLERS ¢* GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS ¢ HEAT 
EXCHANGERS © INTERCOOLERS ® ENGINE JACKET WATER COOLERS ©® EVAPORATIVE 
COOLERS * GAS COOLERS * UNIT HEATERS * CONVECTORS * CONDENSERS °* AIR 
CONDITIONING UNITS * EVAPORATORS * HEATING COILS * COOLING COILS * AND 
A COMPLETE LINE OF AIRCRAFT HEAT TRANSFER EQUIPMENT. 


YOUNG RADIATOR COMPANY 


DEPARTMENT a RACINE, WISCONSIN, U. S. As 


147 








Landing Analyses 
(Continued from page 85) 


A Practical Approach to 





der blackout or extremely crowded con- 
ditions. Full scale tests have shown that 
under these conditions approximately 
50% of the landings will skip out. Fre-- 
quently the forces are not of* sufficient 
strength to cause the hull to come clear 
of the water, even though a heavy action 
is discernible. 

(5) For the particular limits assumed 
in Fig. 20, landing 5 will be completely 
stable. Obviously, the trim and speed 
necessary to attain complete stability in 
this ease are objectionable, particularly 


TT OY 


The first step in any tube working job is to have 
good tools — tools that make it easy to do faster and 
better work. This handy tool selector lists just a few of 
the many Imperial tools. Write for Folder 347. See 
your supply house. 






















SIZE TUBING SPECIAL FEATURES CATALOG 
SERVICED OR DESCRIPTION NUMBER 


Cuttin g Ye" to %"..... Roller-type, with flare cut-off groove... 174-F 
Ye” to 1%”... .Roller-type, with flare cut-off groove... 212-F 











Ye” to %”.... Small, pocket-size cutter............. 127-F for landing in rough seas. 
| 4" to 2%". | SR kin ersaxtekecearenneee 184-F As discussed in Part III, skipping 
1Y% to 4 seen Sawing vise i ee ee ee ed 185-F ean be reduced or eliminated by inereas- 
“i” to 2"... Has quick slip-on yoke.............4 193-F ing the step depth or supplying supple- 
Flari “A” to Wer... Has quick slip-on yoke.............. 195-F mentary ventilation to the hull bottom 
CUA 30” to 24”... .Wide range type..............04 weve 175-F a aie ie mena ae, ‘ 
i 34” to vz”. ....For smaller range of diameters....... 93-F a ee Tae ee Se ae eee 
| % to 5%”... ..For smaller range of diameters....... 95-F the problem of the —— designer to 
we" to%"..... Set of 6 spring-type benders.......... 101-F ame Se iets 5) 


3¢” to %”.....Open-side bender. Positions anywhere proach for his particular problem. 





AARON 


em ee omen 










Bending - 


%" to 34”... 


on tube. Individual bender for each size 364-F 
Heavy-duty bender outfit............. 360-F 









THE IMPERIAL BRASS MANUFACTURING COMPANY 
1204 W. Harrison St., Chicago 7, Il. 


Tube Fittings ® Service Aids 
Tube Working Tools ¢ Valves 











x “e*e*.. a 
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IT’S THE PRACTICAL UNIT 
FOR THE PRIVATE PILOT 


This compact, receiver-transmitter was 
created by engineers who fly their own 
planes. That’s why it is small in size 
but outstanding in performance. Here 
are the means of ready conversation 
between pilot, control tower and range 
Stations ... undistorted reception of the 
“beam”...the convenience of stand- 
ard broadcast reception. And prices 
have been kept remarkably low. 


BELMONT RADIO CORPORATION 





Compare These Features: 


@ For ease of servicing, entire unit 
can be removed and replaced with 

ther Radioph in a matter of 
minutes @ Receiver performance 
comparable to commercial airline 
standards e Crystal controlled trans- 
mitter never “drifts” off frequency 
e@ Power output of transmitter—16 
watts e Two vibrators operate inde- 
pendently—easily switched while 
in operation. Built-in loading coils. 
Units for either 6 or 12-volt opera- 
tion. Height 5”, width 544”, depth 
1414” e Weight 14 pounds e Equip- 
ped with range filter switch, push. 
to-talk microphone, transmitter out- 
put indicator, long life Raytheon 
Tubes and provision for direction 
finder loop e Ample power for loud- 








speaker operation. 
A Division of Raytheon Manufacturing Company \ oe 


5955 West Dickens Avenue e Chicago 39, Wlinois 


148 











For illustration, a typical example 1s 
presented of an actual case where both 
step depth and supplementary ventila- 
tion was investigated. Fig. 21 shows 
the trim limits of the original plane, 
which were obtained from the dynamic 
model. Superimposed upon these limits 
are the actual full seale flight test points, 
showing the correlation between model 
and full scale to be excellent. The basic 
airplane had a 30 deg. V-step with a 
mean depth of 4.6% of the beam, and 
skipped badly at any landing trim above 
51% deg. It can be noted from this figure 
that the lower branch of the upper trim 
limit is the determining factor for the 
skipping and that the maximum skip- 
ping severity occurred approximately 
midway between the two upper limit 
branches. 

Both final deep step and basic step 
with supplementary ventilation were 
checked to determine their effects on the 
trim limits. These limits are plotted in 
Fig. 22 and the basic airplane curves 
are repeated from Fig. 21 for compari- 
son. It is noted that the deep step bodily 
shifted the basic upper trim limits up- 
ward and decreased the hysteresis range 
between the branches. As would be ex- 
pected, the ventilated basic step starts 
at the hump with the same trim as the 
basie step. The upper branch nearly coin- 
cides throughout with the basie step, be- 
ing just slightly above. However, the 
lower branch starts out following the 
lower branch for the basic step and, as 
the speed increases to getaway, shows a 
full degree improvement over the deep 
step. Accordingly, then, on the basis 
of these results, the obvious solution for 
the full scale installation was to supply 
supplementary air behind the basic step, 
and this final installation in the full scale 
airplane was shown in Part III (Dee. “48 
AVIATION). 
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Plane Marketing 
(Continued from p. 44) 


As expected, “A”-aptitude men pro- 
duced more sales than those rated “B”, 
the “B’s” more than the “C’s”’, and so on. 
But through this breakdown the more 
striking evidence came to light that the 
“A” men in the study-completing group 
produced nearly two-and-a-half times as 
much business as the “A” men in the 
group which failed to carry through the 
sales studies. And similar ratios of per- 
formance between the “B’s”, “C’s”, and 
“D’s” of the two groups substantiated 
this proof that training is the key to in- 
creased business. 

Specifically notable was the study 
course’s indication that the man with 
only enough natural aptitude to get a 
chance—the borderline man found in 
any sales organization—can be improved 
by good sales training to the point where 
he produces more than the natural star 
who shuns learning. 

While $100 to $1,000 may seem like a 
large investment to make in a man, it 
really is a profit-producing outlay. After 
advertising has done its job of building 
publie acceptance of the product, in- 
quiries from prospects will mount. And 
out in the field, the distributors’ and 
dealers’ salesmen must be prepared, 
through practical training, to close the 
sales, otherwise these sales may be lost, 
or may pass to competitors. 

One veteran sales manager, for many 
years responsible for all General Motors 
Divisions, holds that training is 80% of 
sales management. If it is that impor- 
tant, then certainly it is worthy of a 
proportionate recognition in the sales 
budget. 

A new sales training program should 
he preceded by two important: steps: 
First, define the salesmen’s jobs, classi- 
fying the men according to whether they 
are employed by you, your distributor, 
or dealer; then, second, set down the re- 
sults that the specific training is ex- 
pected to accomplish. 

The answers to these points are easier 
for the manufacturer or distributor who 
has only a few men under direct super- 
vision. When it comes to the many men 
at the sales outlets, a different type of 
training program will be needed, with 
the overall value reckoned by the num- 
ber of men trained and the coverage thus 
attained. 

Training may be: (1) Personalized 
on-the-job instruction under an experi- 
enced salesman or supervisor, or (2) 
special plant or office instruction, using 
either the individual or group method of 
approach. And the tools may include 
charts, photographs, movies and slides 
with or without sound, sales manuals, 
bulletins, and home study courses to 
supplement the direct training. 

It is possible to combine the methods 
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SOUTH BEND LATHES 


“~~ 


South Bend Precision Lathe Prices Start at 


(less electrical equipment, f.o.b. factory ) 





$1105° 


South Bend Lathes are used in the shops of the na- 
tion's airlines to perform quickly and economically a 
wide variety of exacting operations required in main- 
tenance, repair and overhaul work. * 


SOUTH BEND LATHE WORKS 
Lathe Builders Since 1906 
503 E. Madison Street, South Bend 22, Indiana 


Catalog 100-D iilustrates 
all sizes, models, of South 
Bend Lathes, gives specifi- 
cations. Free! Write today. 
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TO MEET AVIATION AND AIR- 
CRAFT INDUSTRY POWER NEEDS 


ONAN ELECTRIC GENERATING PLANTS provide 
power for many applications in the aviation industry. 
Available in 65 models including airborne, light- 
weight, compact types. Powered by Onan gasoline 
engines, they are of compact, single-unit design. For 
heavy duty service, stationary or mobile. 


Supply power for starter energizing, radio 
navigation, battery charging, communica- 
tions, cabin heating, airport and general 
lighting, electric repair tools, aircraft ac- 
cessories, and many other applications. 


Models range from 350 to 35,000 
watts, A. C. types from 115 to 660 
volts, 56, 60, 180 cycles, single or 
three-phase and 400, 500 and 800 
cycles, single phase. D. C. types 
from 6 to 4000 volts. Also avail- 
able in dual voltage and special 
frequency types. 


ELECTRIC __—_=— 
— PLANTS 





Model shown is from ¥2C 
series: 2000 to 3500 watts; 


powered by Onan two-cyl- 





D. W. ONAN & SONS 


3144 Royalston Ave. Minneapolis 5, Minn. 


inder, water-cooled engine. 
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WITH A PUNCH! 


Auurn’s R-B Interchangeable Punch and Die is “standard” 
in metal working and plastic industries. Standard shapes and sizes 
carried in stock. Illustrated are four of the thousands of specially- 
designed punches we have made. Special R-B punches and dies 
made in any material, shape or size desired. Send for large, 
illustrated R-B catalog, now. 


<ALllEx ALLIED PRODUCTS CORPORATION 


< Department 28-B ¢ 4614 Lawton Ave. ¢ Detroit 8, Michigan 





ADJUSTABLE-PITCH 
PROPELLER 
te) Mat bm oe | st 


You can easily adjust the pitch of this post-war propeller 
for light planes to gain just the performance you want. 
Quick take-off; economical cruising: maximum cruising 
range; increased speed. With it you can compensate for 
changing factors such as engine performance. And it 
gives you more than adjustability, important though that 
is. Its plastic-base Hartzite is weather-proof through and 
through—minor surface damage will not become serious. 
Hartzite has the highest fatigue strength-weight-ratio and 
the highest vibration-damping qualities of any propeller 
material yet developed. This new 
propeller is, we believe, the most 
important post-war plane develop- 
ment yet announced. 
Write for complete information or 
see your dealer. 


HARTZELL PROPELLER CO. 


DESIGNERS AND MAKERS AIRPLANE PROPELLERS AND ENGINE T2597: (CLUBS 


480 HEITZMAN AVE., PIQUA, OHIO, U.S.A. 





in a variety of ways. Group training at 
headquarters is desirable where a sub- 
stantial number of men are based at one 
point. 

Iudividual training featuring a good 
home study course has been found most 
satisfactory for manufacturers in train- 
ing their dealers and distributors. Aer- 
onca, Piper, and Taylorcraft are among 
the companies using this method. The 
salesmen, spread nationally, often can- 
not leave their businesses for a formal 
training course without a considerable 
loss of time and income. Then, too, the 
few and far between “shots in the arm”, 
given by factory representatives at dis- 
tributor-dealer sales meetings, are too 
oceasional to be considered as distinct 
training. Lacking continuity, the infor- 
mation thus imparted is not retained for 
a sufficient length of time. 

It is advisable to supplement indi- 
vidual training in the fundamentals 
with a carefully prepared sales manual. 
This book should contain all the product 
information needed by the salesman. 
Thus he will have quick and cénvenient 
reference to the information given him, 
and he may check at any time regarding 
items on which he is hazy. 

It is only through definitive programs 
that aviation will realize maximum sales. 
Faced in this postwar period are new 
demands, new products, new appeals, 
new selling channels, and new competi- 
tive devices, and recognizing this -situa- 
tion, the wise sales manager realizes 
that special training on a continuous 
and comprehensive basis is a necessity. 





Exhaust Ejector 
(Continued from Page 75) 


water below, to 1 in. above ambient 
pressure. 

Little ejector action is obtained at 
altitudes below 25,000 ft. because during 
these tests the wastegate flow was dis- 
charging directly to atmosphere instead 
of into the exhaust hood, and as waste- 
gate openings of 36 to 44 deg. were used 
below 25,000 ft., a considerable portion 
of the available exhaust gas flow was not 
being utilized by the ejector. 

At 35,000 ft., the pressure in the ex- 
haust shroud near the plane of the tur- 
bine wheel was reduced from about 1 in. 
of water above ambient pressure to 2.5 
in. below. Air flow through the turbo- 
supercharger was increased more than 
30%, aiding considerably the usually 
critical cooling problem during climb. 
The decrease of 70 deg. F. in tempera- 
ture of the cooling air leaving the turbo- 
supercharger further illustrates the in- 
ereased cooling effect of the ejector ex- 
haust hood. 

A total pressure and temperature 
survey rake was installed at the ejector 
shroud exit, as shown in Fig. 2, and 
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It’s as simple as that. And it 
explains, more than anything 
else, America’s proud record 
of production for war. “Yan- 
kee” Tools were in the thick 
of this national production 
. .. turning screws, boring 
holes, gripping metals at the 
bench .°. . doing what good 
tools were supposed to do, 
and what the ingenuity of 
“Yankee” Tools does faster, 
easier, and better. Now that 
the war is over, workmen 
who want good tools will 
want “Yankee” Tools. For 
they know the importance of 
good tools, and will remem- 
ber this famous name. “Yan- 
kee” Tools have what it takes 
to save time, labor, and 
money on countless jobs. 


Order from your industrial 
supply distributor, or write 
North Bros. Mfg. Co., Dept. 
AV-346, Phila., Pa. 


“YANKEE” SPIRAL SCREW DRIVER NO. 130A 
A Size for Every Purpose 


readings were taken, during level flight 
conditions at 35,000 ft., to evaluate the 
amount of jet thrust realized from the 
turbosupercharger exhaust with the ejec- 
tor installed. 

It is believed that this is the first time 
this information has been obtained on a 
turbosupercharger installation, and it is 
interesting to note that significant values 
of jet thrust were obtained. In rated- 
power level flight at 35,000 ft., the jet 
thrust was calculated to be 120 lb. At 
200 mph. airspeed, this represents ap- 
proximately 8% of rated engine power. 





Export Markets 
(Continued from page 99) 


definitely appvar that the combined ac- 
tion which it permits reduces individual 
costs. 

Department of Commerce officials 
point out that there are economies that 
export associations can achieve through 
institutional advertising, while group 
shipping results in saving expense in 
transportation costs and in packing and 
handling charges. Costs of sending 
agents to foreign markets can be re- 


duced. Market information can be ex- 


changed, and paper work, such as docu- 
mentation and collection of drafts, can 
be consolidated. 

Strong foreign representation can ve 
achieved through common sales agencies 
(provided these are not used to fix 
prices and allocate markets). In short, 
the costs of foreign selling can be spread 
generally. 

Here are some of the functions of the 
export trade association as it is now 
conducted : 

1. Service as export sales agent for 
the member companies in all foreign 
markets, or in certain agreed-upon mar- 
kets—either for all goods exported by 
the members or for certain of their 
products as specified. 

2. Employment of, and direction of, 
agents of member companies; main- 
tenance of offices, in this country and 
abroad; and promotion of conferences 
and agreements in export trade. 

3. Exploitation of members’ products 
aboard, especially introducing them in 
new markets; and joint advertising and 
use of joint trade marks. 

4. Cooperation leading to agreements 
upon price for export and agreements 
upon terms and sales policies in foreign 
markets, also adoption of uniform forms 
of contract. In some cases only a mini- 
mum price is agreed upon; in others, 
members are free to quote their own 
prices but agree to report to the asso- 
ciation regarding any price changes they 

























fou sroeyy. 


AND BOOTH CONFORMS 
AGAIN AND AGAIN! 


Yes, Booth meets specifications for 
cut felt parts precisely... often to tol- 
erances usually associated only with 
metals. On re-orders, felt parts are 
duplicated exactly. 

We're specialists in uniformity of 
gtade and cutting .. . and your order, 
small or large, receives our interested 


attention. 
.) 


APPLICATION CHART AND 
SAMPLE KIT...contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (No 
sales follow-up.) 


THE BOOTH FELT COMPANY 
482 19th Street Brooklyn 15, N. Y. 
745 Sherman Street Chicago 5, Ill. 


2322 


solh 


TRADE MARK 








“YANKEE” TOOLS 





may make. 

5. Division of the export business of 
the association among the members in 
predetermined proportions. For this 


PRECISION CUT 
FELT PARTS 






make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U. S. A 
Established 1880 
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purpose a quota system may be agreed 
upon and orders allocated in accordance. 

6. Standardization of products for ex- 
port and improvement of the quality of 
the goods; also maintenance of inspec- 
tion service, employment of claim agents, 
and settling of disputes over export 
sales. 

Before giving more details of the Act 
itself, we might examine its background. 
The Federal Trade Commission, in a 
report dated June 30, 1916, set forth 
i Wonenth ow aon 4 that other nations had certain foreign 
trade advantages because of superior 
facilities and more effective organiza- 


The name “STARRETT” on the face of tions; it pointed out that doubt and fear 
Dial Indicators is positive assurance of as to legal restrictions prevented Ameri- 
lasting satisfaction any way you look eans from developing effective organiza- 
at them—design, workmanship, operat- tions for engaging in international trade, 
ing convenience, easy reading qualities and that as a result the smaller concerns 
—Starrett Dial Indicators measure up suffered because of their lack of or- 
to your most critical standards. Ask ganization and £”.”...e 


your mill supply distributor to show Bi 
you Starrett Dial Indicators and Star- , . The report Aiphasized that i ae 


rett “LAST WORD” Indicators adapted dustries the smaller companiee"2. to 
to your requirements or write for compete not only with pr aTgn 
Starrett Dial Indicator Catalog “V.” combir wit ~. Fiean 
_ cone ‘Se «much more efficient 
"worldwide selling organizations. Then 
the report recommended that American 
THE L. S. STARRETT CO., Athol, Massachusetts, U. S. A. manufacturers and producers should be 
World's Greatest Toolmakers permitted to unite their efforts for con- 
duct of foreign trade. Bills then intro- 
duced in Congress by Senator Pomerene 
aud Congressman Webb were debated 
until their passage in 1918. 
The Act provides exemption to export 
associations from the Sherman Anti- 
Trust Act with the restriction that such 


associations shall not be in restraint of 
trade within the United States or in 
restraint of the export trade of any 
; i i It also prohibits 


INDICATES 


Precision Tools . . . Dial Indicators . . . Ground Flat Stock 
Hacksaws . . . Metal Cutting Bandsaws . . . Steel Tapes 











domestic competitor. 
agreements that will intentionally de- 
press prices here of commodities of the 


AIRCRAFT ENGINEERS 20st 
Associations formed under this law 


cannot operate in American possessions. 
= : The law does not prescribe incorpora- 
Permanent positions are available to men tion; but for their own convenience many 


. i Re of the associations have so organized 
with above average ability in Major layout, under state laws. Nor does the Act re- 


design, stress analysis and aerodynamics. quire that these associations shall be 
non-profit organization$, although many 


A minimum of 3 years college engineering pacts arcsec apdien, emneleaes lh side 
may be several associations in the same 


or its equivalent in supplementary training industry. Sometimes these groups main- 
. : - tain their main offices at seaports in 
and 3 years experience is required. orller: to siipliliy andibaay of akties 
In applying send complete information on details 3 others are located close to the 
: plants in order to serve as a convenient 
education and experience to meeting place for making decisions upon 
export policies. 
: In view of the wide variety of prod- 
Engineering Department ucts that have been exported under the 
Act, the association agreements have 
varied considerably. However, the three 


BEECH AIRCRAFT CORPORATION general types of agreement have been: 


(1) Where the group serves as a central 

ene selling agent for all members by taking 
Wichita 1, Kansas orders, negotiating sales, and handling 
shipping; (2) where the group directs 
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TRACING CLOTH 


for 


HARD PENCILS 





@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
-which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 


brittle or opaque. 


Imperial Pencil Tracing Cloth is right 


for ink drawings as well. 


co eae ee ee es ee ee ee ee ee ee et oe © 


i DRAWING MATERIAL DEALERS EVERYWHERE. 


IMPERIAL 
PENCIL 
TRACING 
CLOTH 








SOLD BY LEADING STATIONERY AND 


es Ll | 
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the export business of its members but 
orders are placed by the agents already 
established abroad by members (in this 
ease the export department of one mem- 
ber may handle foreign orders for sev- 
eral members) ; and (3) where the group 
buys the members’ products for resale 
abroad. 

An association may have more than 
one class of members, and it may or 
may not include a large percentage of 
the industry. Some association agree- 
ments cover the entire export trade of 
its members; others are limited to 
specifie products or certain-named mar- 
kets. 

Foreign trade observers say that, fol- 
lowing its adoption, the law proved to 
be of considerable benefit in developing 
new markets in South America. During 
the period of readjustment after World 
War I, American exporters found ad- 
vantages in the cooperative effort for 

’*eh it provided, and in 1929 and 1930 
Varew.ts. associations reported substantial 
sales. Later, during the depression years, 
a number of associations reported to the 
Federal Trade Commission thst their 
members. would be unable to export 
without Webb-Pomerene law organiza- 
tion. 

The aircraft industry in the past has 
been rather “hit or miss” in its export 
program, as compared, for example, 
with the automotive or machine tool in- 
dustries. Today, however, its export 
opportunities are vastly greater than 
they were before the war. 

So it might pay the industry to look 
into the Export Trade Act. Of course 
competent legal advice is in order be- 
fore proceeding very far, since several 
associations, in the absence of any clearly 
defined court interpretations of the law, 
have got themselves into trouble with 
the Justice Department. 

Officials in the Attorney General’s 
office have warned that anyone who has 
been under the impression that the 
Webb-Pomerene law “provides an easy 
backdoor entrance for American firms 
to join forces with cartels seeking domi- 
nation and control of world markets— 
is in for sad disillusionment.” 

Intention of the Act was to strengthen 
American competition against foreign 
combines. It was not passed to permit 
American firms to take part in cartel 
restrictions on our trade. Thus associa- 
tions formed under the Act cannot 
legally enter into international agree- 
ments which restrict production and dis- 
tribution, divide territories and fields of 
operation, fix prices, or otherwise regi- 
ment industry throughout the world. 

But despite these restrictions, export 
associations can be the spearhead of 
American industry in its attempt to 
secure an equal footing in those markets 
where combination is permitted or even 
encouraged. 
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__ Measure the time you 
with Kelite Parts Giiimmaine 
fastest, simplest, most com- 
pletely satisfactory material yet 
developed for cleaning pistons, 


fuel pumps, carburetors and 
other small parts. 


FAST —Cuts cleaning tim 

that of ordinary methods, a 
EFFECTIVE — Parts come out really 
clean. Carbon wipes off easily with 
a rag. 

SAFE—Safe on all metals. No flash 
point. Can not burn or explode. - 
ECONOMICAL-~Sealed to cut down 
on drag out and loss by evaporation. 


EASY TO USE — Rinses freel: ith 
Solvent. Seal eliminates “. age 


Kelite Parts Cleaner comes 
P= 8 handy six gallon drum 
with or without parts tray— 

desired). y ora 


Be sure to see a demonstration 
of this amazing new Parts 
Cleaner. Call your local Kelite 
office or write direct to Kelite 
Products, Inc., P.O. Box 1174, 
Terminal Annex Station, Los 
Angeles 54, California. No ob- 
ligation, of course. 


S oat. ove ~ 9m CHART COPYRIGHTED Ra? GY KEUTE PRODUCTS. mee 
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ACP 


# PROCESSES 
AND BE SURE! 


ACP has developed metal 
cleaning, rust removing and 
metal conditioning Chemicals 
and Processes which assure en- 


during finishes. 


Our Technical Department 
will gladly assist in adapting 
them to your manufacturing 


needs. Write Dept. J 


MANUFACTURERS OF INHIBITORS 
AND METAL WORKING CHEMICALS 





Engine Disassembly 
(Continued from page 91) 


e 
tear-down falls in the “common labor” 
class. Here, engine abuse stems from two 
sources—use of improper tools and im- 
proper use of the proper tools. Some of 
the most common faults are discussed in 
the following paragraphs: 


Screw and hydraulic pullers must be 
carefully seated, both at the point of 
juncture between the adapter and what- 
ever is being pulled, and also at the 
point of pressure contract for the jack 
screw. Usually, the adapter consists of a 
split circular ring with a flange to grip 
the pulled part. If this flange is cocked 
and poorly seated, damage will prob- 
ably result to the part and the tool. 
Moreover, parts thus pulled will fre- 
quently cant enough to bite into the 
surface onto which they were pressed or 
shrunk. The same type of tool generally 
has another adapter or jack pad that fits 
over the shaft from which part is to be 
pulled. This pad is the pressure point 
for the jack screw or hydraulic cylinder 
and unless the pressure thus applied is 
evenly distributed, a marring of the 
pressure surface is almost sure to result. 
Instances of this occur when mechanics 
substitute convenient pieces of metal, 
wrench handles, and similar items, for 
jack pads. 

Most engine manufacturers provide 
special tools to remove piston pin re- 
tainers. Although the tools are as varied 
as the methods of pin retaining, the 
principle involved is usually one of bear- 
ing against the piston skirt for leverage 
or a pressure point. When pullers be- 
come worn and battered, or if the re- 
tainer is firmer than usual, mutilation of 
the soft pistons is inevitable. Small 
pieces of fiber or plastic between the 
puller and the piston will usually elimi- 
nate this trouble. 


Valve spring compressors offer an un- 
usually good example of a highly dan- 
gerous, and frequently abused tool. Most 
types depend on leverage to compress 
the springs and allow the retainers to be 
picked out of the valve spring upper 
washer. Unfortunately, oil gum and car- 
bon collect around the retainers and 
upper washers, with the frequent result 
that the compressor cannot budge the 
parts free. ; 


At this point a light tap with a soft- 
face hammer is the normal solution to 
the problem—but technique counts. A 
fiber drift seated squarely over the of- 
fending valve washer and a well judged 
tap, delivered squarely, will do the job. 
A hammer blow that is not delivered 
squarely will ordinarily loosen the parts, 
but at the same time it will force the 
upper washer or the retainers to gouge 
the valve stem and completely eliminates 
any chance of returning the valve to 
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6 Designs fora Windshield 


The people in the Engineering 
Research building at Lockheed, 
Factory B-1, Burbank, point out 
that the unique windshield de- 
sign on the Constellation didn’t 
just happen. Five experiments 
preceded it. 


Windshield No. 1 went into a 
completely faired nose. It looked 
good on paper, but when it was 
mocked up Lockheed found that 
vision for pilots was bad. 


Type 2 was an attempt to put the 
crew “downstairs”. This turned . 
out to be a failure because it 
would have been pretty uncom- 
fortable in a belly landing. This 
is the way it looked: 


% 


The engineers next tried two 
small bug-eyes, which were suc- 
cessful only in giving the crew 
claustrophobia. Discard No. 3: 


OY 


A wide, single bug-eye type was 
tried next, but was found diffi- 
cult for pressurization. 


Fifth was a conventional “Vee” 
windshield, but the fuselage was 
too big to allow for an effective 
design. 

The sixth windshield was adopt- 
ed. Besides being the lightest of 
all, its many small panels give 


‘excellent vision angle as well as 


convenient control and instru- 
ment arrangement. 


This kind of inspired persist- 
ence is going on all the time at 
Lockheed—the kind that makes 
good planes and good telling. 


L to L for lL 


©1946, Lockheed Aircraft Corp., Burbank, Calif 
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Made fo Specification for any Industrial Application 
SUPERIOR Shaped Tubing — made to your specification, 
cut to the exact size you need, or in random lengths. 
Squares, ovals, ellipses, rectangles, etc. 

Consult SUPERIOR about additional forming opera- 
tions to your individual requirements. SUPERIOR’S ex- 
perience and facilities are at your disposal. 


For the Electronics Industry 


Cathodes and anodes by SUPERIOR, the pioneer in de 
sign and production in this specialized field. Send your 
specifications to SUPERIOR for anodes and cathodes of 
standard or new design. 


SEAMLESS — Nickel of electronic quality in random 
lengths, or Nickel Cathode Sleeves to exact lengths, Plain 
or Beaded (embossed), and also to Shaped specifications. 
LOCKSEAM* — Nickel Cathode Sleeves, Round or Spe 
cial Shapes, Plain, or Beaded to specified lengths. 
LAPSEAM — Nickel Sleeves produced mechanically for 
special purposes. 

ANODES — Stainless Steel — Nickel of electronic quality 
— Monel — Inconel. For Cathode Ray Tubes and Power 
Tubes. In random lengths or to exact specifications, 

* Produced under Superior’s Patent 





WRITE FOR FULL INFORMATION TODAY! 


NORRISTOWN, PENNSYLVANIA 
LL  §§ - - ET TT TTT EEE om 
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LIBERTY 
AIRCRAFT 
MIRROR 


The pilots of thousands of Allied 
fighter planes over widely scat- 
tered battle fronts, received a per- 
fect image of things behind them 
without eye strain or fatigue, by 
means of Liberty Aircraft Mirrors. 


Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 
ately. 


Liberty Mirror can supply a mir- 
ror built to meet the specific re- 
quirements of a plane. Thus the 
pilot changing from one plane to 
another of the same make can be 
assured uniformly good vision at 
all times, in all planes. 


All Liberty Mirrors are battle 
tested vision devices. They are 
now available to all operators, 
military, transport or private. 


Write 


LIBERTY 


MIRROR DIVISION 


LIBBEY-OWENS FORD GLASS COMPANY 
BRECKENRIDGE 
PENNSYLVANIA 


For continued 

outstanding pro- 

duction Liberty 
has been granted a renewal 
of the Army-Navy Production 
Award entitling them to add a 
star to their "E’’”’ flag. 











service. Furthermore, this — slightly 
nicked valve stem may (as shown in Fig. 
1) cause severe damage to the valve 
guide. The nick should be honed out 
before the valve is removed. 

Special wrenches and other tools such 
as small pullers (see Fig. 2) are also 
capable of damaging parts, but it is the 
tools with hydraulic, serew jack, or high 
leverage, power that cause the most 
trouble. 

When either special or standard tools 
that were never intended for a given job 
are used, possibilities of damage are un- 
limited. Prime examples are found in 
using small screw drivers for large 
screws, prying and wedging with screw 
drivers, attempts to use adjustable 
wrenches in lieu of special tools, screw 
pullers with battered or wrong size 
threads, and misuse of wire-ceutting diag- 
onals. Wire eutting is a prime source of 
damaged parting surfaces. Mechanics 
allow the pliers to bear against the alu- 
minum or magnesium engine parts and 
then pull wire or cotter pins with a lev- 
ering action similar to that obtained with 
a earpenter’s claw hammer. Stubborn 
cotter pins should be handled with an in- 
ertia puller that hooks through the eye 
of the pin. If such a puller is not avail- 
able, it is equally easy to loop a length 
of safety wire through the pin, grip the 
wire with heavy pliers, and then (Fig. 
3) use the weight of the pliers to remove 
the cotter pin. 

Disassembly sequences are usually 
provided in the manufacturer’s hand- 
book and, since these sequences are the 
result of experience and time study, it is 
good practice to follow them. When spe- 
cial cireumstanees or lack of instructions 
make it necessary to work out a disas- 
sembly sequence, it is well to follow this 
cardinal rule of efficient tear-down: 
Never disassemble on the engine what 
ean be disassembled on the bench. 





Recent Books 
(Continued from page 113) 


magnetic relays. Profusely illustrated. A 
convenient glossary of relay nomenclature 
prefaces the volume. 


WINGS OF TOMORROW, by Clive Turn- 
bull. F. H. Johnson Pub. Co., Sydney, 
Australia. 64 pages, illustrations. 7 shill- 
ings, 6 pence (about $1.20). 

General forecast of possibilities of Aus- 
tralian aviation manufacturing and Aus- 
tralian air transport in the new peace, with 
the country’s past aero accomplishments 
reviewed as basis of the perspectives for 
the future. 


EDDIE RICKENBACKER, by Hans Chris- 
tian Adamson. Macmillan Co., New York 
City. 309 pages, illustrations. $2.75. 

Closely detailed and entertaining biography 

of the American ex-war pilot and present 

day aviation executive. The story of the 
memorable crash at sea is included. 


OVER TO YOU, by Roald Dahl. Reynal & 
ow New York City. 182 pages. 
Selection of ten well-written accounts deal- 

ing with war in the air and emphasizing its 

psychological effect on the flyers. 


Right on the nose of 
the NEW Piper Cruiser 


Sensenich propellers have been 
standard equipment on Piper-built 
planes for years—so their selection 
for the new post-war Piper Cruiser 
is no surprise. It merely proves 
again that the designers and engi- 
neers—the men who know pro- 
pellers best—know who make 
them best! So swing a Sensenich 
and be sure! 


Prompt repair service nowavailable, 











Master craftsmen, skilled 
by long experience in the 
fabricating of aluminum, 
working with the latest, 
finest equipment espec- 
ially adapted to this 
work, assure quality 
products on schedule. 


“ RIRCRART SURFACES @ FUEL TANKS © PARTS * ACCESSORIES 
AIR UR KS * PARTS * ACCESSORIES 
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@ Did you know that 
each year more manu- 
facturers buy more 
FLIGHTEX than any 
other airplane fabric? 


are a: 
FLIGHTEX fabric is 
lighter, Stronger, 
smoother fabric that 
surpasses U.S. Army & 
Navy specifications. 
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To insure adequate DC power 


UNDER ALL OPERATING CONDITIONS 











DOUGLAS USES 


Ecljose 350 AMP. WIDE SPEED RANGE GENERATOR AND CONTROL PANEL 
ON ITS MIGHTY TRANSPORTS—THE DOUGLAS DC-6 











Full output of 350 amperes available over a speed Se as 
m, range of 3500 to 8500 rpm., generator speed. Ample e ae 
f, current supply for all DC electrically operated equip- fe 
ment of the aircraft. 





Control panel, fully automatic, with carbon pile 
regulator, automatic compensation for temperature, = 
differential type remote control reverse current relay. <b. Rt) | 
Quickly detachable to facilitate maintenance, remotely < 
located for easy accessibility. 











Douglas’ use of Eclipse* Equipment is the result of years of experience in adopting 
ONLY THE BEST of aircraft accessories. Small wonder then, that Douglas uses 
Eclipse generators for their mighty transports ... the Douglas DC-6. Rugged— 
compact—dependable—and backed by 30 years of generator building experience— 
they insure adequate DC power under all operating conditions. hen. u. &. pax. cor. 


AVIATION 
ACCESSORIES 


Eclipse-Pioneer Division ¢ Teterboro, N. J. © Los Angeles 36, Calif, 








ALG. WS, PAT. OFB. 





AVIATION CORPORATION 
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LINEAL? O-Rings ... Assist in Making 
This Unique, High Pressure, Hydraulic Cylinder 
Effective, Leakproof and Easy to Maintain 


The designer has incorporated Linear O-Ring packings in this high pressure, hydraulic, actuating 
cylinder, to obtain a fluid-tight seal; incorporating all the design simplifications that only the 
O-Ring makes possible. Note the one piece piston, eliminating the need for packing nuts or 


adaptors of any sort. 


Rod 
Seal. 

ape Rod 

) a Gasket 


End Cap 7 
Gasket. 
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Photo courtesy Aireon Manufacturing Corporation 


NOTE: Covered by Christensen United States Patent 
No. 2,180,795. All O-Rings sold by Linear are 
manufactured under royalty agreement with patentee. 


The O-Ring end-cap gaskets make the use of 
a wrench unnecessary in attaching the end caps. 
These gaskets will seal fluid-tight when assem- 
bled on the cylinder by hand, and will permit 
any angular adjustment of cylinder ports. 


O-Ring tubing gaskets eliminate the necessity 
of flaring the tubing; installation being accom- 
plished by the simple process of pushing the 
tube ends through the rings into the fittings, 
then attaching fittings to cylinder ports. 


Incorporation of three O-Ring packings in 
swivel, permits large angular movement of 
actuating cylinder, maintaining a leakproof seal 
without the necessity of flexible lines. 


Linear O-Ring packings, precision moulded 
to close tolerances, are made of highly resilient 
synthetic rubber compounds, resistant to all 
widely used hydraulic fluids and many other 
industrial liquids and gases. They occupy small 
space and seal effectively in both directions at 
high and low pressures. These elastic packing 
rings are economical, readily replaceable and 
on account of their extreme simplicity, require 
no adjustments. Frictional drag is low. 


Consult Linear engineers for the application 
of Linear O-Rings to your new equipment de- 
signs. Sample rings furnished on request. Send 
for your free copy of the new and revised issue 
of our popular ‘Handbook of Design and Instal- 
lation Data for Linear Hydraulic Seals’’ . .. on 
your company letterhead, please. 


LINEAR INCORPORATED 


EXECUTIVE OFFICES & FACTORY 
STATE ROAD & LEVICK STREET 
PHILADELPHIA 36, PENNA. 
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Cross Section of the Qo ows 


New AIR : Wor ld 


Readers 


AIR world’s editors know their readers. That is why AIR 

world readers follow the offerings of AIR world’s editors 

with such keen, responsive interest. Here’s a powerful S 

axiom of periodical publishing that’s just as important as urvey 
the rate and circulation data that makes AIR world such 

a sure-fire buy! 


Who are these thousands of readers? Our reader surveys Facts 
of the past year give you the answers. 


AIR world readers are men and women who FLY. Many 
have been in the Air Forces—many others were flying long 
THEY before the war. AIR world readers are men and women 
who own planes—many before Pearl Harbor, many more 
who are ready, willing and able to buy planes now! AIR Figures 
OWN world readers are men and women who TRAVEL by air. 
One survey showed a cross-section of 63.4% of the sampling 
PLANES! who have used the nation’s airlines for a period of 3 to 7 
years. AIR world readers are men and women who LIVE 
aviation—by which we mean that 98.6% are not only 
air-minded but air enthusiasts! 


Edited for a BIG audience! 


Yes, AIR world covers the people who form the heart of today’s aeronautical 
market. And that is a ready-to-use class of readership which no aeronautical 
manufacturer or distributor can long afford to overlook! It’s time to get the 
facts on AIR world. Write today for free copy of the latest issue and rate card. 


Member, Audit Bureau of Circulations 


COLUMBIA PUBLICATIONS, Inc. 


241 Church St., New York 13, N. Y. 


Va LIVE% 


AVIATION! 


YOU ought to Read the NEW 


AIR world 


ee» Over 100,000 Others Are READING It! 
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Grandpa had a horse. Father, a horseless 
carriage. Today—and tomorrow—you will 
have wings. 

What kind of plane will you want to own? 
An all-metal, aluminum plane, positively— 
because the toughest of experience, in peace 
and war, has proved that aluminum planes 
have greater built-in safety, lower upkeep 
cost. They give you more hours of fun in 
the air with less trouble on the ground. They 
assure you of greater resale value. 

Whatever make you buy, be sure to ask 
the salesman, “Is this plane built of Alcoa 
Aluminum ?” 

You see, the aircraft industry and Alcoa 





ALCOA First in ALUMINUM | 





Your surrey with a hinge on top 


grew up together. Ever since that historic 
flight at Kitty Hawk, N.C., Alcoa engineers 
have worked hand-in-glove with the men 
of aviation. 

As new designs in all-metal planes were 
developed, new Alcoa Aluminum alloys were 
developed to keep pace with them—alumi- 
num alloys that had behind them more years 
of experience than could be found anywhere 
else. 

When you buy that personal plane re- 
member, if it’s all-metal, it’s safer. If it’s 
Aleoa Aluminum, it’s best! 

ALUMINUM COMPANY OF AMERICA, 2182 
Gulf Bldg., Pittsburgh 19, Pennsylvania. 
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TAIL 





Tail of a huge *'Skymaster.’’ 
Chicago and Southern’s new 
"*Skymasters’’ each will fly balf 
a hundred passengers at 4 miles 
per minute. 


TALE goes with the tail shown here — an inspiring story of the skyways. 
A In 1933, as a newcomer, Chicago and Southern Air Lines entered the trans- 
portation field. Today as the major Gulf-to-Great Lakes commercial air line, 
Chicago and Southern can measure its air service in terms of millions — 

23,860,000 revenue miles flown 

2,137,850,000 pound miles of express flown 

4,450,000,000 pound miles of mail flown 
May 1, 1946 brings a new fleet of super-luxurious DC-4 “Skymasters” to supple- 
ment the service of the “Dixieliners” that flew the millions mentioned here. 

Sinclair is proud to have a place in the story. Chicago and Southern in °46, 

(as in previous years) relies on Sinclair Pennsylvania Aircraft Engine Oil for 
lubrication of its ships. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY,” 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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This Power Unit is self-contained with motor 
and is designed to operate flaps on an airplane. 


It provides linear and rotary sim 
ously, and a second actuator may bé driven 





from it by a flexible shaft. It may also be used 
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tower Unit is part of the wing 
ystem on a new large air- 


to drive a series of jack screws. 


If you are interested in greater flex- 
ibility, more precise control of the 
machines and equipment you manu- 
facture, Foote Bros. Power Units 
offer a new solution to power con- 
trol problems. 


e Each unit is engineered to meet 
the specific requirements of the job 
it is to do. 


@ Units may be driven by an inte- 
gral motor, operated by flexible 
shaft, or may be direct connected. 
e They apply power exactly where 
it is needed and may be controlled 
by a switch convenient to the oper- 
ator at any distance from the Power 
Unit. 

e They are compact, light in weight 
and may be designed to fit any 
space envelope. 


Power Units were originally de- 
veloped to free airplane pilots from 
such manual tasks as raising and 
lowering landing gear, adjusting 
wing flaps, etc. They now supply 
high speed accessory drives for jet 
propulsion engines. These units of- 
fer manufacturers of a vast variety 
of other equipment a new and better 
way of applying power. 

Our engineers will gladly work 
with you on the application of 
Power Units to improve the equip- 
ment you manufacture. 


A recently issued bulletin on 
Power Units giving complete engi- 
neering data on ‘“‘packages of 
power” will be sent on request. 
Also available is a bulletin on Air- 
craft Quality gears. Mailthe coupon. 


FOOTE BROS. GEAR AND MACHINE CORP. « Dept. G, 5225 S. Western Blvd., Chicago 9, IIL 





Gentlemen: 


electric motors pro- 


er in parallel 
ial gear train 


Position 


Address 
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Foote Bros. Gear and Machine Corporation 
Dept. G, 5225 S. Western Blvd., Chicago 9, IIL 


Please send me Bulletins checked below. 
0D Bulletin on Foote Bros. Power Units 
OD Bulletin on Aircraft Quality Gears 


NOM icc cescccccsvccceseesgess< 
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POWER UNIT 


3000 P. S. 1. CONTINUOUS DUTY 


aay 


unss ae 
“en 


3 


40" long, 17” wide, 25” high 


2.25 GPM 3000 P.S.I. Pump on Motor 
10%" OD Accumulator Mounted and Piped 


on 20 Gal. Reservoir. Micronic Filter 


A PACKAGED UNIT FOR ANY HYDRAULIC CIRCUIT 


RECORD PRESSES * LABORATORY PRESSES - ARBOR 
PRESSES * JACKS * MACHINE TOOLS ° APPLICA- 
TIONS REQUIRING LONG DWELL UNDER PRESSURE 





EXPERIENCED HYDRAULIC ENGINEERS WILL CALL UPON REQUEST 


THE NEW WORK AIR BRAKE COMPANY 
Sty le hi Du oe 








420 Lexington Avenue, New York, 17, N. Y. - Factories Watertown, N. Y. 
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IMPROVE McINTYRE 
PRESSURE PUMPS 


DESIGN SIMPLIFIED 


This McIntyre pressurizing pump can 
be assembled quicker...easier.. bet- 
ter-— thanks to design economy made 
possible by Truarc retention principle. 


EFFICIENCY MULTIPLIED 
Aircraft depend on McIntyre pressure 
pumps, and Truarc Retaining Rings 
make McIntyre pumps more depend- 
able by making possible fewer parts, 
better integrated parts. 


NN 


Prects ton Perfo t;mmneance 
1 Waldes Truarc allows lighter, 5 Cuts assembly and disassembly 


more compact design. 


Permits vital dimensions toler- 
2. eins en a. 6. Greatly reduces danger of injury 


to other precision parts. 


time to a fraction. 


Permits exact assembly of bear- 
3. ings and thrust washers with 
less machining. 


4 Maintains accurate position of 
° parts. 8. Has never failed in service. 


7 Gives greater protection to 
* drive shafts at 12,000 RPM. 


Our engineers will be glad to show you how this superior retention principle 
can be applied to your machines and products. Write Dept. E-3. 


WALDES TRUARC RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY L NEW YORK ©@ CANADIAN REPRESENTATIVE: PRENCO PROGRESS CORP., LTO., 72-74 STAFFORD STREET, TORONTO 


US. PAT. RE.—1 
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THAT'S WHY 


FAN AMERICAN 
WorRtD AIRWAYS 


EMPLOY 
GITS SPECIALIZED LUBRICATION 


Here—only the highest standard of performance 
can mean safety and true economy. Upon the per- 
formance of each individual part of these world 
girding ships depends the lives of passengers, crew, 
and the security of a major investment. Gits Oilers, 
Oil and Grease Seals and Lubricating Devices fully 
meet these highest standards, because they are 
products of more than 35: years of specialized engi- 
neering. The use of bar stock and heavy gauge 
materials instead of thin sheet material; designs dic- 


tated by actual field study and experience; spe- 

cially trained engineers and many other such 

features are your assurance of plus values in de. 
pendable lubrication under all conditions. The Gits 
Line offers you the largest selection of styles and 
sizes of lubricating devices for practically every 
conceivable application. Ask Gits for specialized 
answers to your problems. 


If you do not have a copy of 
Catalog No. 60—write for it. 


GiTs Bros. Mrs. Co. 


1847 South Kilbourn Ave., Chicago 23, Ill. 
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AS YOUR NEAREST AIRPORT 


You’ll never be grounded for lack of service or 


parts if that plane of yours is Continental- 
powered. Continental’s nationwide service and 
parts organization is just as handy as your nearest 


airport — ready to serve your requirements. 


That’s only one reason why you can always count 


Genuine Continental parts on your Continental Red Seal Engine. It has the 
are available, when and 

where you need them, stamina, reliability and full power born of preci- 
through the complete serv- 
ice and parts network which 
Continental maintains. 


sion production, backed by years of research. 


[ontinental Motors [orporation 
Aiccratt Fngine [Jivision 
* MUSKEGON, MICHIGAN 


45 YEARS OF SPECIALIZED EXPERIENCE BUILDING ENGINES 
FOR AVIATION, INDUSTRY, FARMS AND TRANSPORTATION 
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precision parts’’ has a sp 
| cial meaning. The smallest are t 
limits as fine a 1/1000 inch. 
| Small and complex parts are in- 
_ spected under optical comparator 
| measured by LIGHT, magnifying 


| up to 100 times actual size. From 
, these tiny minimums, sizes go up 


| by almost infinitely small stages 
to diameters of 6’ to 8’. Such siz 
are‘‘verylarge’’ by our defin 


i; 
t 


On the © wot In the Air it’s 
Highway it's BE 


Sekcoptic — Col-air 


T.M. REG. 


tHe TELEOPTIC co. 





1253 MOUND AVENUE RACINE, WISCONSIN 
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Shielded ignition harness, built by Titeflex, Inc., wired with Auto-Lite Steelductor. 


Air safety comes in odd shapes 


Airmen know the vital importance of clear radio reception 
as a safety factor in flight. Yet, the ignition system of 
every gasoline engine is capable of creating disastrous 
radio interference. 

To eliminate that danger, aircraft designers specify 


SARNIA, ONTARIO 
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THE ELECTRIC AUTO-LITE COMPANY 


Wire and Cable Division 


shielded ignition harnesses as built by Titeflex and 
equipped with Auto-Lite Steelductor. Titeflex harnesses 
and Auto-Lite Steelductor have been tested and proved 
in fighting planes all over the world. Today both are 
available for greater safety in peace time air travel. 


PORT HURON, MICHIGAN 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES 
EVERY SATURDAY NIGHT, 8:00 P.M.—ES.T. ON CBS 
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Globe engineers are at your service to assist 
in the selection of tubing of the exact charac- .. 
teristics you require.  . 
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SIMONDS 
ABRASIVE CO. 


TESTED AT . MAX OPER. SF*i2 
SB xX 1/8 & 1-if4 
2 Pa 


When you buy Simonds: Grinding Wheels, you avoid the unnecessary risk 
of chance selection. From thousands of combinations of grain, grade, struc- 
ture and bond, you can narrow down selection to wheels adapted to your 
job and to your equipment for maximum economy of operation, including 
low wheel cost. Whether you are dealing in roujhing dimensions or the 
micro-inches of finishing, there is a Simonds Borolon (aluminum oxide) or Simonds 
Electrolon (silicon carbide) wheel to reveal new grinding efficiency for you. 


Through Simonds Abrasive Company distributors over a half century grinding 
wheel experience provides abrasive products and service backed by engineer- 
ing and ceramic skill proved by continuous experiment, test and inspection. 


The Simonds Abrasive Company 120 page Data Book is good guidance for specification of 
Grinding Wheels; Segments; Mounted Wheels and Points; Grains, Bricks and Sticks. A copy is 
available on request. 


* Time-honored Borolon and sa a , 
Electrolon Abrasive Products S | M ‘@) A DB) S 
are now distinguished by the .. 


“ABRASIVE CO. 


name Simonds. 

SIMONDS ABRASIVE CO. is a 
Division of 
SIMONDS SAW & STEEL CO. 
Other affiliated companies 


are Simonds Stee! Mills and 
Simonds Canada Saw Co., Lid. 
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SIMONDS ABRASIVE COMPANY ° PHILADELPHIA 37, PA: + DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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This McIntyre Series 100 precisidw 
gear-type pump... for capacities from 
14 GPM to 3 GPM at pressures 

from 0 to 1000 psi for oil or 0 to 200 
psi for water at speeds up to 3000 rpm 
-.. puts accurate performance into 

the smallest space. Yet it costs 

no more than larger pumps made to 
jess exacting specifications. 


McINTYRE PRECISION 


Because McIntyre machining methods 
are capable of holding flat surfaces to 
one light band and vital dimensions 
io a plus or minus tolerance of .000025’", 
it is routine instead of special 
production when McIntyre makes 
precision pumps and fluid motors 
carrying the light-band trade-mark. 
That’s why they cost so little. 


APPLICATION FACTS 


Bulletin 425... describing how center 
plates and spur gears of different 
widths determine capacity ... how 
they handle even corrosive liquids .... 
how adapters fit all drives... suggests 
how McIntyre Model 100 precision 
pumps can improve performance 

of washing machines, dish washers, 
machinery control mechanisms, 
pressure lubrication, circulation 
systems for coolants, cutting oils 

and other fluids, and aircraft 
hydraulic systems. Write for your 
copy, specifying intended application. 
The McIntyre Co., 15 Riverdale Ave., 
Newton 58, Mass. 


THE ULTIMATE IN PRECISION 


THe MCINTYRE co. 


CFORMERLY ZENITH ASSOCIATES) 


PURAPS AND FLUID MOTORS 


IDENTIFIED BY THE LIGHT BAND 
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Detachable part 





New Grommet 


: Stud ‘Assembly 





cut-away view of complete Dzus assembly ~ 





Shown above are the component 
parts and steps in the assembly 
of the Dzus spiral cam fastener, 
using the newly designed grommet. 








Na Sa 
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A newly developed Dzus grommet 
slashes installation procedure 
about 50%. This speeds up the as- 
sembly of Dzus fasteners for mass 
production operations. 

This is the way it works. Dzus 
fastener studs are placed in the 
holes drilled or punched in the ma- 
terial to be fastened. The grommet 
is then slipped over the end of the 
fastener stud and flattened with a 
single tool. All types of Dzus 
fasteners may be installed in 
this manner. 

If you have a fastening problem 
on a hinged or removable part, 
let a Dzus engineer help you. There 
is a Dzus fastener to meet every 
requirement. 


*The word Dzus is the registered trade 
mark of the Dzus Fastener Co., Inc. 


DZUS FASTENER CoO., INC. 


BABYLON - NEW YORK 
IN CANADA: RAILWAY AND POWER ENGINEERING CORP., LTD. 
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Better Generators 4, Leece-Neville 


for any size plane... 
for any electrical load 


15 AMPERES 











ES 


<p EeT: 








300 AMPERES 





400 AMPERES 


Mma oR 


(These units available for 
12 or 24 volt systems.) 


@ No matter what your requirements in | snl 

aircraft generators, Leece- Neville will pro- (am 

vide the just right equipment — soundly 

engineered and built to the highest attain- 

able standard of quality. Drop us a letter outlining 
your needs. The Leece-Neville Company, Cleveland 14, Ohio. 


GENERATORS © VOLTAGE REGULATORS + SWITCH RELAYS «+ PUMP MOTORS 
AVIATION, March, 1946 





A 
MID-COATINENT 


Firiine? 


MAWATIAN AIBLINES 
ito 


NonTHEAs? 


AIRLINES 


= e- : Y gr 











POINTS THE WAY 


( RACE y 
PAA ’ , WESTERN 


AIR LINES 





He 


DOUGLA | GREATEST NAME IN AVIATION 
a 


Sister Ship of the Famous C54 Combat Air Transport 
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FOR WORK UNIFORMS THAT STEP UP EFFICIENCY — DEMAND 


REEVES ARMY TWILL 


“FROM COTTON TO CUTTER” 


Now you can specify durable, smart looking / ‘ 


Reeves Army Twill for uniforms and work 

clothes. Its high tensile strength insures rugged wearability. It tailors smartly, 
too, and is color-fast to sun, water and perspiration. Sanforized Shrunk”*, it 
is the fabric for long-lasting economy. Remember—over 90 million yards of 
this same fabric helped equip America’s fighting men—exceeding Government 


specifications under the toughest climatic and combat conditions. 


* Residual shrinkage less than 1% 


THE REEVES FABRIC GROUP INCLUDES: Reeves Army Twill 
- a Glengarrie Poplin * Reeveking Gabardine * Byrd Cloth 

\ Si “NY <i yan Si : +n ° e as e é . ° 
we ROD KES wa Marine Herringbone * Mountain Cloth * Warrior Twill 


Mills Mill, Greenville, S.C. and Woodruff, S. C. REEVES BROTHERS, INC. 


faiforest Finishing Co., Spartmbure, S.C. 54 WORTH STREET e NEW YORK 13,N. Y. 
Representatives in Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal © Toronto 
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and manufactured to provide 
economical, trouble-free service. 
As a result, they have been 


Standard equipment on 
major airlines for the 


past quarter century. 
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October 10, 1945 tOve PIELO 


Cc 
52nd Street 
New York 19. New York 


Gentlemen $ 


Branirte Airways has &stablisheg &n enviable safety ana Performance 
Tecord during its more than fifteen years of suenennt, operation, 


The 3G Spark plug has Temained ony favorite and we believe it is 
unexcelled in dependadility, 88 no Accident or Serious delay has 
Occurred during thi tire 


8S & result of spark Plug 
failure, A recora of over 30, 9 fl 

Spark Plug difficulties is definite 

reliability, and ©conomy of the BG 5 

Our Performance record of SPProximately 97% as & yearly average 
for Scheduleq flights Completed is indicative of the high 

8 s ve in 


we ed in the Selection of aircraft 
Sccessories, Which have Made this zecord Possi ble, 


We wish to express to you our SPPpreciation or the efforts 
© tur ont & product of 
iment you 


R. ¢, Schrader 
Vice President - 


THE BS CORPORATION 


. ¥. 

136 West 52nd St., New ~~ ae 
cturers of both ee a —— rs 

celeon rk plugs. Contractors to ¢ - i kee 

prensa Coast Guard and Airera 
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Ready Adaptability to Specialized Needs 


is Another Needle Bearing Feature 


Major design changes are seldom necessary to gain 
all the advantages of anti-friction Needle Bearings. 
The Needle Bearing principle of a full-complement 
of small diameter needle rollers which gives in- 
creased load capacity and longer service life is 
widely applicable. And the Torrington line includes 
a type and size that is engineered to meet virtually 
every requirement of modern space-plus-weight- 
saving designs. - 

Thousands of outstandingly successful applica- 
tions have been made where only slight modifica- 
tions of existing designs and shop practice have 
enabled manufacturers to improve product efficiency 


—and often with resulting cost savings. 

Let us give you more details on some of these 
applications in your own field. Full technical data 
and many applications are given in the Torrington 
Needle Bearing Catalog No. 32, available upon 
request. And our engineering staff will be glad 
to give every assistance in the layout of specific 
Needle Bearing applications designed to meet 
your requirements. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON NEEDLE BEARINGS 
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A New Sodium Cooled Valve 


for ALL Internal Combustion Engines 








The new hollow-head design provides 
Taal olachZ:toM lahiciailel macy) ilitep 


Unique head construction gives greater 
Tig clalchisMeelale Mel LILIA AM COMmuitelialicllaMmalolaiitel 
shape at elevated temperatures. 


EATONITE —corrosion-and-heat resistant 
alloy—reduces face corrosion to a minimum 


DYN ite fa Mmolilomm olaclelUadkolsMm:\aod atoll (-tMmiite] <= 
the E-100 valve practical for universal 
application. 


THE 
EATON 
E-100 








THE NEW EATON E-100 sodium cooled valve provides the 
desirable combination of an improved valve at lower cost. 

Now the many recognized advantages of the internally cooled 
valve, formerly limited to aircraft and heavy duty applications, 
are available to ALL engines — aircraft, passenger car, truck, 
marine, and industrial! 

The Eaton E-100 sodium cooled valve — faced with corrosion- 
and-heat resistant Eatonite alloy — is adding thousands of miles 
to valve life, extending periods between valve servicing, and 
contributing to materially improved engine performance. 

Eaton engineers will be glad to discuss the new E-100 valve, 
and present performance data which will prove interesting to all 
engine builders. 


» i i . . r 
ae Sarre Aa 3 : ; ‘ * 
; | : | . 
: : : } : © 1946, EATON MFG. CO; 
ee | ; 
































STROMBERG 


The Greatest Name in Aircraft Carburetior. 


Injection Carburetion 
for the 


Light Plane Field! 












































a 
In presenting this new P S Series Stromberg Carburetors, 
the advantages of Stromberg* Injection Carburetion, 
which equipped practically all military airplanes during 
the war, are made available for the first time to the 
private flyer and other users of light aircraft. 


Non-icing characteristics; freedom from gravity effect 
in dives, climbs and banks, automatic compensation for 
temperature and altitude effect; predictable fuel con- 
sumption—all are safety and performance factors as 
important to light aircraft as they were on military air- 
planes—and all these advantages are incorporated in 


— Bendix 


*REG. U.S. PAT. OFF, 
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PRODUCTS DIVISION 


Bendix Aviation Corporation, South Bend 20, Ind. 


the new light plane Stromberg Injection Carburetors. 


Available in various sizes for engines of 50 to 500 horse- 
power, this new Series of Injection Type Carburetors has 
been exhaustively tested in actual flight on small planes 
under severe atmospheric conditions and in the labora- 
tory with the latest scientific testing equipment. 


Measured by exacting standards of design, workman- 
ship and performance, this new P S Series of Injection 
Carburetors are the most advanced product of STROM - 
BERG—the Greatest Name in Aircraft Carburetion. 
For complete information write to: 





AVIATION CORPORATION 
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© Contro! Cord « Strand + Wire 
Terminals - Swaged Control 
Assemblies « Control Casing «+ Slings 
Wire Rope - Electrical Wires and Cables 





















THEY’VE GOT TO BE TOP-FLIGHT—these typical 
Roebling aircraft products—to keep pace with swift- 
striding peacetime aviation. 


But behind the products themselves ... behind the up-to- 
date Roebling manufacturing facilities . . . lies a wealth 
of wire engineering experience. And through wars and 
peace, for more than 30 years, this knowledge has helped 
improve “control ‘in the air.”’ 


Roebling’s modern laboratory is busy now with tomor- 
row’s control cord problems. Fatigue tests, analysis of 
used cords, effects of temperature changes, and similar 
research projeots are constantly, painstakingly studied 
... to the end that every Roebling product will always 
be a thoroughly dependable one. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY > 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ae 


ROEBLING ( pitecl 
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Republic Aviation's Rainbow 
—13,000 HP, 46 Passengers, 
400 MPH at 40,000 feet. 


High Performance and Economy for Modern Global Air Trans- 
portation Assured with U. S. Super Positive Piston Rings 


i! rom the birth of Aviation and through two 
a world wars, U. S. Super-Positive Piston Rings 
have paced American aircraft engine design and manufac- 
ture. One of the fruits of victory is the privilege of a 
continuing air supremacy. U. S. Hammered is justly proud 
of its record and of engine manufacturers’ reliance on 
U. S. Super-Positive Piston Rings for predictable per- 
formance. U. S. Super-Positives will continue this high 
quality and performance in the now-unfolding global 

air transport systems. 


KEEP BOOSTING U.S. AIR SUPREMACY 
Prt tow 





For Positive Performance .. . 
Durability . . . Economy 
Specify U.S. Super-Positives 





oe 


1,8, HAMMERED PISTON ING C0, He 


STIRLING, NEW JERSEY, U. S.A. 
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Thermotechnics is the science of temperature detec- 
tion developed by Fenwal, Incorporated, for unerr- 
ingly accurate thermal control in a wide variety of 
applications. The Fenwal Thermoswitch, containing 
Callite Silver Contacts, is the prime factor in thermo- 
technics. The Thermoswitch, in its many types and 
adaptations, offers a lightweight, compact, vibration- 
proof, highly sensitive yet rugged, regulatory and 
detectory unit of almost unlimited utility. 


Callite Silver Contacts’ high electrical and thermal 
conductivity were ideal for Thermoswitches. We pro- 
duce over 6,000 other types of contacts which repre- 
sent our close cooperation with product designers 
and manufacturers in improving performance or cut- 
ting assembly costs. Take advantage of our quarter- 
century of specialized metallurgical experience. We 
may be able to save you time and money. Callite 
Tungsten Corporation, 545 Thirty-ninth St., Union 
City, N. J. Branch Offices: Chicago, Cleveland. 
amt 
Standard and special 
shapes in tungsten, 
molybdenum, silver, 
platinum, palladium or 
alloys of these metals. 
Calliflex Thermostatic 
Bi-Metals. Callinite 
high-conductivity, heat- 


resistant .Facing Mate- 
rials. Send for Bulletins. 
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FIRST IN WAR... FIRST IN PEACE... 
FIRST IN AIRCRAFT COMFORTIZATION 


Douglas DC-3. 
This standard 







“ship”’—a familiar 
sight at most air- 
ports — won much 
renown at war. 


(Photos: courtesy Pan American World Airways System) 


The new 4 engine Douglas Skymaster (DC-4) brings London 
within 16 hours of N. Y. 


Thank feather-light “K” Felt for quiet, nerve-soothing 
clipper ship travel... for insulation that shuts out minus 
60° stratosphere cold... for vital instrument protection. 
Versatile Felt, a first in aircraft comfortization, is used 
against hatches, in engine nacelles, in cable, pipe, and 
fuel line bracket clamps, and in the very seats them- 
selves for extra passenger comfort. 

Flame and fungi-proofed, “K” Felt has proved itself 
invaluable on the DC-3, used by most commercial air- 
lines, and the military “workhorse” that dropped men, 
equipment and supplies in Normandy, Holland and 
Pacific theatres. Felt will function just as efficiently in 
the new Douglas Skymaster on the 16 hour N. Y.- 
London run. 

Perhaps you have a sound or heat control problem 
“K” Felt can solve. An American Felt representative 
will be happy to call. Or, if you prefer, write on your 
letterhead for a “K” Felt sample and technical Data 
Sheet No. 3, “ ‘K’ Felt, Sound Absorption and Thermal 
Insulation.” . 


* Kapok Felt — assurance of continued performance. 
Normal moisture content 4%. There is no “col- 
lapse” or “disintegration” under severe temperature 
changes or from vibration. 


Americanfelt 
Company 


GLENVILLE, Conn. 





TRADE MARK 


General Offices: 
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GET THE RIGHT FLUX 


....from Kester! 


e A good solder job starts with the flux—and Kester 
has the right flux for you. 


e@ Hundreds of flux formulas have been developed 
during Kester’s 47 years of business, and each one has 
been time-tested, both in laboratory and plant. So 
that today, not only is the performance of each defi- 
nitely known, but also the circumstances under which 
one or another should best be used. 


e This research has solved the flux problem, by mak- 
ing available a right flux for every need, which can be 
obtained from Kester. Just write—Kester engineers 
consult with you, without obligation. 


KESTER SOLDER COMPANY 
4206 Wrightwood Avenue, Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





STANDARD R INDUSTRY 
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Wall-type ANEMO- 
STATS in this plane 
are located on the 
side-walls near the 
floor. 
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AIRCRAFT HEATING AND VENTILATING 


Héeetls 


DRAFTLESS AIR-DIFFUSION! 


Heated or ventilating air 
blown into the cabin of a 
plane through old-fashioned 
grilles, registers, or slots cre- 
ates drafts, permits stale air- 
pockets and stratification of 
temperature and humidity. 
Such annoyances can make 
the best heating and ventilat- 
ing system a nuisance instead 
of a comfort to air-travelers. 
These are problems of air- 
diffusion. 

ANEMOSTAT draftless air- 
diffusers solve air-diffusion 
problems. Thousands of 
ANEMOSTAT installations are 
conclusive evidence that air- 


| R 
Ware ropav © 


March, 1946 


craft heating and ventilating 
needs air-diffusion. 


Due to its design (patented) 
the ANEMOSTAT distributes 
air of any duct velocity in a 
multiplicity of planes travel- 
ing in all directions. Simul- 
taneously, it creates a series 
of counter-currents which si- 
phon cabin air equal to about 
35% of the supply air into the 
device, where it is mixed with 
the supply air before it is dis- 
charged. The ANEMOSTAT 
effects air expansion within 
the device, which instantly re- 


duces velocity. 


REG. 


ANEMOSTAT_C 


ANEMOSTAT air-diffusers 
have been engineered to the 
special—and often extreme— 
requirements of thousands of 
Army, Navy, and commercial 
airline planes. To be certain 
of heating and ventilating that 
is a comfort instead of a nui- 
sance, all future commercial 
aircraft will need drafiless air- 
diffusers engineered to their 
individual requirements. A 
consultation with one of our 
engineers regarding your spe- 
cial conditions involves no ob- 


AC-1045 


ligation. 






ORPORATION_OF_ AMERICA 


10 East 39th Street, New York 16, N. Y. 
"NO HEATING OR VENTILATING SYSTEM IS BETTER THAN ITS AIR-DISTRIBUTION” 
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The HELM Unibal Rearing and Spherical 
Bearing Rod End Corrects Misalignment All Ways 


Heim Unibal Spherical Bearings and Rod Ends 
are built to carry heavy loads. There is only one 
ball with large contact or surface supporting 
area. Because of this large area, they are not sub- 


NN 


52100 steel hardened and ground for maximum 




















Ll, - ject to false brinelling. The ball is made from SAE 
| strength and long wear. 
| There are myriad applications for this simple but 
ae S highly efficient bearing or rod end in your prod- 
os — ucts. We illustrate a very simple one. 












Present your problem to our En- 
gineering Department. Send us 
blue prints of your present rod end 
or bearing construction, and we 
will help you in improving it and, 
at the same time, reduce your cost. 


PLEASE WRITE 
FOR NEW CATALOG 


THE HEIM COMPANY 





FAIRFIELD CONNECTICUT 
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Secret Life of an Aircraft Designer 


Most of us do our heavy thinking about some- 
thing that’s already happened or that’s going to 
happen soon. Not so with an aircraft designer. 
He’s made something happen a couple of years 
up the line...an ideal of flight...and what's 
wrinkling his brow is how to get back with it 
and not lose too much on the way. 

By going the way they’re going, thinking right 
along with them, Fafnir made themselves useful 
to aircraft designers. It’s one of the reasons 
Fafnir furnishes the aircraft industry more ball 
bearings than all other bearing manufacturers. 

The new Ryan Fireball fighter plane is a case 
in point. A few years ago it was just lines on a 


designer’s forehead. Now it’s a U. S. Navy ap- 


proved super fighter for carrier-based operations. 
Ryan got substantial help from Fafnir in can- 
celling out friction, handling super-speeds and 
cutting down weight and maintenance. Obvi- 
ously, such a plane takes a lot of controls, very 
exacting controls, Fafnir-equipped controls. 
Bearings for a job like this are not just ordered 
out of a catalog. They come out of an intimate 
collaboration . .. the kind that’s made Fafnir the 
largest supplier of ball bearings to the aircraft 
industry. The Fafnir Bearing Company, New 


Britain, Connecticut. 





FAFNIR 


BALL BEARINGS 
For Aircraft 
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with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 
eliminating costly production bottlenecks by providing uniform depend- 
ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 616 Frelinghuysen Avenue, Newark 5, New Jersey. 







MINNEAPOLIS - NEWARTQSE IODINE: - NEW YORK » PHILADELPHIA » PHO 
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U > BUFFALO * CHICAGO + CINCINNATI * CLEVELAND * DALLAS « DEN 


STER SAN FRANCISCO + SEATTLE * ST. LOUIS » SYRACUSE 


iz erlite Devices, Ltd. 
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LOOK TO THE LEADER 
for Good Safe Planes YOU Can Afford to Buy and Fly 


bp you investigate the airplanes 
: on today’s market you will find 


that Piper leads in sales because it leads 
in value, safety and economy. 

In your Piper Cub you get the value of 
experience gained in building more than 
18,000 Cubs for peace and war—more 
than all other light planes combined. 
You benefit by the knowledge of de- 
signing planes that are practical and of 
manufacturing them in quantity. 

The safety record of Piper Cubs used 
for combat, training, business and pleas- 
ure is without parallel. That is because 
they are more than just easy-to-fly air- 
planes. Piper Cubs are maneuverable. 

Not only can you buy a new Piper 
Cub for less than any other new 1946 
plane—for as little as $665 down—but 
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with its purchase you receive a free fly- 
ing course. Moreover, its economy of 
operation and maintenance is unequalled. 
That is why it is the first choice of air- 
port operators as well as individual 
owners. 

Illustrated is the Piper Cub Super 
Cruiser, a handsome three-passenger, 
100-horsepower plane with an electric 
starter. This ship is the big sister of the 
two-passenger, 65-horsepower Piper 
Cub Special—a 1946 personalized ver- 
sion of the Cubs that gained worldwide 
fame in combat and in which most of 
our military and civilian pilots won 
their wings. 

Ask your dealer for a free flight dem- 
onstration in one of these good, safe 
planes you can afford to buy and fly. 






Copyright 1946 Piper Aircraft Corporation 
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HERE ARE THREE FINE 
AVIATION BOOKS 


For Yous 


7 Piper Cub Brochure. Brasd 
* new! Beautiful, full-color 
airplane illustrations, suitable 
for framing. Complete speci- 
fications of Piper Cubs. 
2, “How to Fly" Book. Takes 
* you on a typical flying les- 
son with 53 step-by-step pho- 
tos and descriptions. Many 
other interesting facts. 


3 *‘What Your Town Needs’” 

* Book. Will help you or your 
community plan an inexpen- 
sive landing area now. 


Get these books from your 

Piper Cub Dealer now. Or, if 

you prefer, send us 10c 

book or 25c for all three. Use 

stamps or coins. Specify which 

— you desire. Write Dept. 
36. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA., U.S.A. 


In Canada: Cub Aircraft Lid., Hamilton 
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KNOCKS OUT 


IN CABINS, CARGO SPACES, 
BAGGAGE COMPARTMENTS, 
AUXILIARY EQUIPMENT 


For quick control of small fires in their incipient stages, just mount 
a Kidde Portable Extinguisher within easy reach! 

There’s no simpler, surer way of fighting blazes in cabins, cargo 
spaces, baggage compartments or auxiliary equipment. One hand 
operates the Kidde Portable. You merely raise the horn, aim at the 
fire, and pull the trigger. 

Instantly, carbon dioxide, one of the fastest extinguishing agents 
known, goes into action. The flames are quickly smothered . . . there’s 
no messy residue, no extinguishing-agent damage to materials or 
equipment. 

Kidde Portables for aircraft—in 2- and 5-pound carbon dioxide 
capacities—are designed to conserve weight without sacrifice of 


strength. Simple, lightweight brackets, permitting one-hand release, 
are available for mounting. Write for full details. 


Walter Kidde & Company, Inc., 318 Main Street, Belleville 9, New Jersey 
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—Kidde- 


The word Kidde” ond the Kidde seal ore trede-morks of Walter Kidde & Compeny, Inc. 
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THE INITIAL COST IS 
BELOW THAT OF OR- 
DINARY SHIELDING. 








NO MOISTURE 
CAN GET INTO 
THIS LEAD 












HERE VIBRA- 
TION IS ISO- 
LATED AND 
CONTROLLED 















"It seems agers 9 and hs fost is true, that for the 
same weight and type of metal a seamless tube bas 
greater sbieldin € oe than an all-braid oe = 
—A leading Air Corps technician, Aircraft Radio 
Laboratory, in Aeronautical Engineering Review. 











AIR-SHIELDS seamless tubular shielded leads incor- 
porate 7 vitally important, exclusive features found in no 
other shielding. With Air-Shields leads: 1) Ignition system 
emanations are prevented from interfering with radio 
communications and other electronic devices; 2) Moisture 
cannot enter from outside or condensation occur within; 
3) An Air-Shields installation weighs from 50 to 70 percent 
less than flexible hose-type shielding, yet will stand up to 
60 pounds of air pressure at the joints. This combination 
of light weight and great fatigue strength saves hundreds of 
dollars per pound every month in airplanes; 4) There is 
no space for formation of corona and its destructive effects 
on insulation of cable; 5) Vibration is isolated and con- 
trolled; 6) Possibility of metal crystallization and failure is 
effectively reduced; 7) In most cases the initial cost of Air- 
Shields leads is below ordinary shielding. 

New and improved construction methods, coupled with 
Typical Air-Shields installation highly specialized engineering techniques, make Air-Shields 
on a light aircraft engine. shielded leads far superior to ordinary type shielding on 
every point where weight and efficiency are of paramount 
importance, while their neat appearance cannot be dupli- 
cated by all-braid leads. 

Air-Shields seamless tubular shielded leads meet the 
need for truly effective lightweight shielding in airplane, 





Send for ae, book. ye sells, ye you automobile, marine and stationary gas engines. If you have 
shielded leads are clearly — a shielding problem, call on Air-Shields engineers for ex- 
perior to ordinary shielding. pert help. 


AIR-SHIELDS -4.... 


Manufacturers of seamless tubular shielded leads, shielded spark plugs, ceramic 


terminal contacts and components 
Halboro, Pennsylvania 
4 
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7 FOR ALL LARGE USERS a See 
- . oF AIRCRAFT PARTS 


THOUSANDS OF DIFFERENT NEW 
STANDARD AIRCRAFT PARTS ARE 
NOW AVAILABLE FOR IMMEDIATE 
DELIVERY! WRITE FOR: STOCK LIST! 


Here’s a great new source of supply with just one firm instead of hundreds 
for large users of standard aircraft of different firms! The many thou- 
parts! The Commercial Surplus Sales sands of parts for sale are listed in 
Co. carries thousands of different new our stock list. Write for your copy 
standard and special parts in stock, today. Our stock list should be 
available for immediate delivery. You ‘“‘standard equipment” on the desk 
can save time and money by dealing of every aircraft parts buyer! 


* HERE IS A PARTIAL LIST OF GENERAL GROUPS OF PARTS... 
EACH GROUP INCLUDES MANY DIFFERENT CLASSIFICATIONS. 
SPECIALIZED PARTS NOT LISTED BELOW ARE ALSO AVAILABLE! 


ADAPTERS . BEARINGS . BOXES (JUNCTION) . BUSHINGS 
BULBS . CABLE . CLAMPS . CANVAS . CIRCUIT BREAKERS 
CLIPS . CONDUIT . CONDUIT ASSEMBLIES . CONNECTORS 
COUPLINGS . COVERS (BOX) . CROSS . DUCT (HEATER) 
DUCT (DE-ICER) . ELBOWS . FASTENERS . FERRULES 
FITTINGS . FUSES . GAUGES . HINGES . HOSE(RUBBER) 
JUMPERS . LAMPS . LIGHTS . NIPPLES . NUTS (BOOTS, 
ELASTIC,PEM) . | PINS(COTTER) . PLUGS . PUMPS 
REDUCERS . RELAYS  . __ RIVETS (EXPLOSIVE, PLAIN) 
RIVNUTS . RECEPTACLES . SCREWS  . _ SLEEVES 
SHEET (RUBBER) . SOCKETS . SPACERS . STRAPS 
SWITCHES . SWIVELS . TEES. TERMINALS 
THERMOCOUPLES . THIMBLES . TURNBUCKLES . UNIONS 
VALVES . WASHERS . WHEELS(CONTROL) . WIRE . ZIPPERS 


Write TODAY for Stock List! 
THE COMMERCIAL SURPLUS SALES CO. 


2401 FREDERICK AVE. + BA IMORE 23, MD. 
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The Navy’s Newest Mormescck Angel 





. 
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High speed, mile-a-minute rate of climb, ex- CECO water injection pump. This steps up the 


ceptional maneuverability and long cruising forward engine power from 1425 h.p. to 1550 h.p. 


radius — the Ryan Fireball with its combination —a real boost when it is needed most. 


power plant is a top performer in every way. 
Here is the answer to the Navy’s request for a 
fighter which could operate from carriers and yet 
out-perform the enemy at all altitudes. 

And for added power in an emergency or on 
take-offs, the big Wright Cyclone engine is 


equipped with a water injection system using a 


CARBURETORS 


FUEL PUMPS 


CHANDLER-EVANS CORPORATION 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 


Chandler-Evans is particularly proud to 
have played a part in this newest addition to the 
great Navy team. For whether it concerns planes 
for war or peace, Chandler-Evans’ engineering 
skill and knowledge always stand ready to serve 
America’s aviation industry as new developments 


enter the ever-changing picture in the air. 


PROTEK-PLUGS 
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vw FEATHERWEIGHT RECEIVER 


AIRADIO’S Two-way Communication 
System Offers These Outstanding 
Advantages to the Private Pilot 


More power per radio ounce than any other system 
of comparable size and weight! 


Greater sensitivity per radio ounce than any other system 
_ Of comparable size and weight! 


Dependability and ease of parts replacement because 
* the components are all of standard size! 


The assurance of uncompromising quality built in by 
AIRADIO . . . the nation’s largest single wartime 

_ producer of radar and electronic test equipment for the 
United States Navy. 


“ne Write today for particulars about the 
PRODUCTS OF RESEARCH... SKILL... BME “World’s Most Modern Aircraft Radio” 


DISTRIBUTED BY AIR ASSOCIATES, INC., TETERBORO, N. J. 
Branches: ATLANTA « CHICAGO « DALLAS + LOS ANGELES 
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Through hundreds of years the 
world’s best diamond finishing ex- 
perts have lavished all their skill on 
the development of precision 
processes for cutting, grinding and 
lapping diamonds. 

Yet, the honing process developed 
by the Bower Roller Bearing Com- 
pany within the last half dozen 
years has paralleled the results 
attained during centuries of dia- 
mond finishing. 

Bower honing is not a lapping or 
polishing process, but is a procedure 
definitely controlled to remove 
amorphous metal down to the 


ee le i B 


plus precision 


crystalline base metal. This honing 
process positively controls the ac- 
curacy and smoothness of the bear- 
ing surfaces. 

In the final finish, accuracy and 
smoothness can be refined to 3 
micro-inches (3 millionths of an 
inch). This allows Bower Roller 
Bearings to be permanently adjusted 
at the time of installation without 
the necessity of a running-in or 
wearing-in period. 

And operating life is extended to 
the ultimate durability possible in 
any contacting metal surface. 


OwWLk 
* ROLLER BEARING CO 
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One Apex bit holder makes up to four Phillips screw 
















drivers with the simple addition of Apex money-saving 
insert bits, One range of inserts (four Phillips point 
sizes) fits various holders, simplifies your inventory, 
saves returning bits for reconditioning. You obtain the 
desired holders, then simply stock inserts for replace- 
ment needs, 


Bits float in holders, allow easier alignment with 
screw recesses, wear longer. Holders furnished for prac- 
tically all makes of power, spiral and hand drivers. 
Bulletin 102 gives you all the facts. Write for it. 








INSERT TYPE BITS 





THE APEX MACHINE & TOOL CO. ¢ DAYTON 2, OHIO 
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Actual photo of Gear Depart- 
ment Foreman (left) consult- 
ing with a Gulf Service Engi- 
neer on results with Gulf 
Lasupar Cutting Oil in hob- 
bing gears. 


es 


“With Gulf Lasupar Cutting Oil 


we increased production over 40% 


and get an extremely smooth fuush™ 





“GULF LASUPAR CUTTING OIL has proved 
superior to all other cutting oils we tested for hobbing 
gears,” says this Foreman. “With this fine cutting oil, 
we increased production 40 per cent, and get an 
extremely smooth finish.” 

Here’s a cutting oil that offers important help to 
you in the coming “battle of costs”! Gulf Lasupar 
Cutting Oil has the combination of characteristics 
needed to handle the modern steels. It works well at 
speeds once thought impossibly high. It cuts machin- 










LUBRICATION ; 


GULF QUALITY CUTTING OILS 


Gulf Lasupar Cutting Oils A, B, and C 

Gulf Electro Cutting Oils A, B, and C 

Gulf M-L Cutting Oils A, B, and C 

Gulf Cut-Aid : Gulf Cutx B : Gulf L. $. Cutting Base A and B 
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says this Foreman 





ing costs—often improves production as much as 
50 per cent, and meets requirements for an excep- 
tionally fine finish on the work. 

Call in a Gulf Service Engineer today and let him 
demonstrate how this cutting oil can help you im- 
prove your machining practice. Gulf Lasupar Cutting 
Oil—and the other quality cutting oils in Gulf’s com- 
plete line—are available to you through 1200 ware- 
houses in 30 states from Maine to New Mexico. Write, 
wire, or phone your nearest Gulf office. 


Gulf Oil Corporation + Gulf Refining Company 
Gulf Building, Pittsburgh 30, Pa, 


Gulf Oil Corporation - Gulf Refining Company A 
3800 Gulf Building, Pittsburgh 30, Pa, 


Please send me, without obligation, a copy of the booklet, ““Gulf Cutting 


Oils,’’ which includes a helpful Machining Guide. 











UNITED STATES 
ELECTRICAL TOOLS 


assure economy 
in operation 


ITHE of line as a greyhound ... and as speedy . . . sweet 

running ... long-lasting . . . without unnecessary parts to 

cause extra maintenance or replacement costs . . . ruggedly 
strong for unhesitating and unvarying performance. 


SPECIAL 1/4” HEAVY DUTY AVIATION DRILLS 


FOR PRODUCTION 
and MAINTENANCE 
Small size... 
Light weight... MODEL 14 ARS 
| But powerful! ! 7/2 in. long 
Especially designed and — 
G7 engineered for use in those 
almost inaccessible spots ; 
where a small but powerful Ball bearing throughout. 
drill is necessary. Quick make and break 
switch, with locking pin in 
ales _ a center of trigger. Universal 


motor operating on direct or 
alternating current. Chrome 


nickel steel gears, heat treat- 


: yr ed, packed in grease and 
F L F C T w i C A [ sealed. Equipped with 3-jaw, 
rubber 


MODEL screw-back chuck; 


14 ARD covered cable and attach- 
0 0 L C 0 ee. 
& 7'/2 in. long 


Weight 43% Ibs. 


CINCINNATI 14, OHIO 
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“PITTSBURGH” DEVELOPMENTS IN AIRPLANE GLASS 


Increased Reflectivity--- 


with adequate transparency---for optical gunsights 
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| = Thin optical coatings 
E SOLUTION: nines 
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— Clear Plate Glass did a t * d gunners to oer 9 er le image. 
planes. Ue ivity to give the pilo abled gunn\ sight of the reticle - 
sufficient refle comps under difficult without losing, n was sufficiently 1m 
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EVELOPMENTS such as this maintained “Pitts- types of peacetime planes your are planning. 


ITTS 8 wUR Gan 


burgh’s” leadership in meeting war’s unprece- 
dented demands in the field of airplane glass and 
glazing. You can also count on Pittsburgh Plate 
Glass Company to meet your needs in whatever 





If you would like technical data on the use of 
glass, write us on your business letterhead. Ad- 
dress Pittsburgh Plate Glass Company, 2132-6 
Grant Building, Pittsburgh 19, Pa. 


ip PITTSBURGH sland fot Zuality Glass and aint 


PLATE 


So .LEAS S 


COM PAH 







SPECIALISTS IN AIRPLANE GLASS * MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS 
AND OF MULTIPLATE BULLET-RESISTING GLASS 





AVIATION, March, 1946 201 












ee 





New ftir Era / ; 
WITH SHOOTING STARS! — E 


Developed in the laboratory of War, the Shooting Star blazes 
air trails of a new era in transportation. It presents revolutionary 
departures from principles followed in air-frame manufacture 
for 40 years. But the precise bearings for the turbo jet engine 
are EXGS5" —the same make that flew with Lindbergh, Hughes 
and others whose achievements are acclaimed in Aviation’s 


th © Pe 
Snes 
sang 
x 


wee 
e 


‘rent: 
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history. Under high temperatures at extremely high speeds 
they’ve helped to make the Shooting Star a world leader in 
the science of flight. Both airplane manufacturers and ground 


mechanics know that human life often depends upon the 
quality of bearings they use—and GOES Bearings are the 
5957 


@ Built by 
LOCKHEED AIRCRAFT 


best insurance. 
SUES’ INDUSTRIES, INC., PHILADELPHIA 34, PA. 
CORP. 





okKF 


BALL & ROLLER BEARINGS 
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No more scenes like this driving 
when you use the any type 
screw 













HALLOWELL 
EY so K | 


With interchangeable bits 


WE 





Imagine the convenience of having all 
your bits... (for driving any type screw) 
... assembled in one kit! The “Hallowell” 
Socket Screw Key Kit is compact and com- 
plete. The indestructible hollow plastic 
handle contains nine interchangeable bits. 
To use, simply remove the top, select the 
bit you want and insert it in the bit-chuck.| 
The swivel chuck gives you the direct drive of a 
straight handle screw driver, or you can lock it 

_at an angle, or right angle position for reaching those 
“hard-to-get-at” places. 






Pocket-size, Versatile, 
Useful, Rugged, 
Durable 






















Incidentally, this is a rugged, durable tool. The bits and 
swivel chuck are made of the finest alloy steel to assure you 
of long and satisfactory service. 


The “Hallowell” Speed Tool Key Kit is made in two sizes: 


No. 25: contains seven hex, one Phillips, one slotted screw bit. 
No. 50: contains six hex, two Phillips, one slotted screw bit. 


If your Distributor does not carry it, send his name to us, 
along with yours, and you will be taken care of promptly. 














Stee one 





ats Illustration shows differ- Easily managed, fits com- 
p py ia ‘ { ; 2 . ent positions to which fortably in hand. Inter- 
Bw NBN swivel chuck permits bit changeable bits are placed 
BZ 3 43 Years in Busi to be swung. in hollow plastic handle. 





STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX E{ZJ- BRANCHES: BOSTON + CHICAGO - DETROIT + INDIANAPOLIS. + ST. LOUIS + SAN FRANCISCO 








AVIATION, March, 1946 


How to pass the CAA exams 
on airplane and engine mechanics 
over 3,000 questions—and answers 


—every phase of practice and theory 








Brush up on airplane maintenance and repair 
practice with these more than 3,000 sound 
questions, p ively covering the prac- 
tical and theoretical knowledge required by 
airplane mechanics and airplane engine me- 
ehanics. 

Here are the methods and facts you need to 
know to do a good job on airplanes, from 
metal working and welding, fabric and dop- 
ing, rigging and alignment, hydraulics and 
systems, right through propellers and civil 
air regulations. Here is good, sound informa- 
tion on handling aircraft engines, covering 
lubrication and systems, carburetion and fuel 
systems, induction and induction systems, 
propellers, engine overhaul and maintenance, 
as well as civil air regulations. 





Questions and Answers for 


AIRPLANE AND ENGINE 
MECHANICS 


Compiled and Edited by AVIATION RESEARCH ASSOCIATES 
és Cooperation with the Technical Staffs of the ACADEMY OF AERO- 
NAUTICS, THE CASEY JONES SCHOOL OF AERONAUTICS 


502 pages, 43%, x 7%, 11 illustrations, $4.00 


ERE are direct tests of practical knowledge based on the 

requirements of the Civil Aeronautics Administration 
examinations—questions compiled over a period of 12 years of 
testing and preparing both students and individuals to take 
their U. S. Government tests for certification as airplane and 
engine mechanics, The book can be used by the reader to check 
his knowledge as he studies the subjects for any or all of the 
12 government divisions, and is a ready source of test material 
for students, working mechanics, apprentice mechanics and others. 


Covers such essential topics as— 


—how to rig the wings of a full cantilever-type airplane 


—how to determine the amount that the adjustable fin is offset when 
aligning 


—What is the tensile strength of aircraft spruce containing 15 per cent 
moisture 


—how to check the oil level of an air and oil strut 

—what causes flaps to creep when making a landing 

—the pressure required when casein glue is used on softwoods 

—how to correct horizontal unbalance on a wood propeller 

—the proper method of cleaning a thrust bearing 

—the function of the high-tension carbon brush 

—why spark coils should not be used for testing mica plugs 

—what causes the critical point, or collapse, of a generator 

—what type of mixture control is used in the NAY7B Stromberg 

—how to take the fuel pressure in a mechanically driven pump system 


McGRAW- HILL 
ON-APPROVAL COUPON 


MoGraw-HIill Book Co., 330 W 42 St., New York 18 


Send me Aviation Research apeieie Gavin and Answ 

Engine Mechanics for 10 days’ on approval. In 10 days I 
— = few cents postage, or return book postpaid. ( 

orders. 


NGMO ...cccccccccccccccccce ee cecceccccces ee ceececcecccosessons eecerccccecs 
AGGress 2.2... 00000. ecccccccccccs oe cee cee cer ceecccceccecesseecessesceececcecs 
City arid State... ..ccccccccccccccccccccccs Ce ecccccccccccescocseccccceccocees 
RY noc 0's sn 0d60500005 son vadode opesoseposn ete s ee sgu ness enceesescoees 
Position .........00. Serre ren ial ctisbhipekoonsaieeeed AV 3-46 





(In Canada: Mail to Embassy Book Co., 12 Richmond St. E., Toronto, 1.) 
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SAFE-LINE 


WIRE ROPE CLAMP 
@ 
Hever Sli 
FASTER - SAFER - ELIMINATES SPLICING 


Millions in daily use prove Safe- 
Line the right way to hold wire 
rope securely. It’s the better 
way, too! . 





Better because Safe-Lines are 
faster than splicing and serv- 
ing, or using U-bolts. 

Better because Safe-Lines out- 
pull the strongest rope, hold a 
tight thimble, minimize rope 
or sling breakage. 

Better because Safe-Lines are 
easy to use and re-adjust, with- 
out special tools or skilled 
labor. 





FORGED AND MASTER 
COINED TO FIT ROPE 


SIZES Ye" to %4’ 


Safe-Line double spiral 
splines fit each wire 
and strand, providing 
a never slip grip, with- 
out cutting action to 
the rope. Replacement 
guarantee on clamp 
against breakage and 
fracture. 


WRITE FOR DESCRIPTIVE PRICE-LIST FOLDER 


NATIONAL PRODUCTION COMPANY 


4573 ST. JEAN AVENUE + DETROIT 13, MICHIGAN 


Better too, because Safe-Lines 
enclose sharp wire ends, pre- 
venting personal injury and 
mental hazards. 


Try this better way that saves 
you time and money. 


APPROVED BY UNDERWRITERS’ 
LABORATORIES AND CIVIL 
AERONAUTICS ADMINISTRATION 
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HARDENED and PRECISION GROUND PARTS 


THAT PASS jeug INSPECTION 


The facilities for turning out 

hardened and precision 

ground parts in highest vol- 
ume production are to be found in one of 
the four large Allied plants. However, to 
you as a customer, this production capacity 
can be important only to the extent that 
quality standards are constantly maintained 
in every operation. 


At Allied the finest inspection equipment is 
in use both in the production departments 
and for final inspection. Specifications for 
accuracy, hardness and surface finish are 
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followed rigidly—your assurance that the 
parts you receive from Allied will be ready 
immediately for your assembly operations. 


Inspection in our plant—or yours—always 
proves one point. If it’s an Allied product— 
it’s right! 


ALLIED PRODUCTS 


CORPORATION 


DEPARTMENT 3-A 


4614 LAWTON AVENUE 


DETROIT 8, MICHIGAN 4 ° LIER 


? 
¢. 
2 
a 
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ALLIEN 
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NOW AVAILABLE 


The IRVIN 


Flexible, back-pack 
. Air Chute with single- 
point, quick-release 
harness... 


_ An ideal unit 
for use in any type 
of aircraft. 





It affords a maximum of maneuverability, being 
flexible, compact and conforming to a person’s 
body in all positions. The canopy folds cannot 
shift out of place in this extremely thin and light- 
weight pack. 


“Life Preservers of the 
Air”, a16 mm motion 
picture with sound 
can be had by schools, 
clubs, and organiza- 
tions interested in avia- 





tion. Write to main 
New, illustrated catalog 


giving details of all types of 
Irvin packs sent on request. 


office. 
€ 


IRVING AIR CHUTE CO., 
INCORPORATED 

Main Office: 1670 Jefferson Ave., Buffalo 8, N.Y. 

Complete Factories in Buffalo, N. Y., Glendale, California, 


(1500 Flower Street), and Lexington, Kentucky, U.S. A.— 
Canada, England and Sweden. 








DELICATE 


MACHINING 


OF EXPERIMENTAL PARTS» 






Our experience of 22 
years in the machining 
of automotive and air- 
craft engine parts as- 
sures you of the highest 
type of work whenever 
you have experimental 
parts that require deli- Write us 


cate machining. concerning 
- Your 
€ Requirements 


GOVRO-NELSON CO. 
1931 Antoinette, Detroit 8, Mich. 
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*ZOUNDS! I've just discovered 
an amazing new wheel! 





Yes, it's one of the wheel types featured in 
the AMI complete industrial wheel lines. 
Available in sizes from two to ten inches, and 
for various sized solid and zero-pressure rub- 
ber tires, it is of exclusive new design. Tires 
mount easily without the use of tire-fitting or 
“special” tools! ... Wire spring retaining 
lock eliminates the use of wheel bolts; per- 
mits instant and permanent installation! ... . 
Load rated; furnished with dust-proof bear- 
ings! .. . Construction features and out- 
standing appearance that will add increased 
salability to your product! 


Write or Wire for Complete Information 


=e 
* AIRCRAFT MECHANICS ~ | 


COLORADO SPRINGS, COLORADO 


DESIGNERS +++ ENGINEERS <«+ MANUFACTURERS 
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A precision Lit ; Lj 
PUSH-PULL 
for light planes 


Now — simpler, lighter, less expensive push-pulls are avail- 
able under the Simmonds name, with the same plus qualities 
of the famous Simmonds controls. The Light Duty type, 
being precision-built, offers many advantages. In the unique 
patented sliding member, or linkage, swaged phosphor 
bronze bearing rings girdle the flexible steel cable at 5%” 
intervals, reducing friction and giving added strength. In 
compression, these rings hold the cable compactly and en- 
able it to stand a thrust up to 20 pounds. For heavier loads, 
Simmonds Standard push-pulls are recommended. 

A “natural” for light plane installations on engine throttle, 
parking brakes, etc., the Light Duty push-pull can detour 
through structural jungles, save installation time because it 
is pre-formed and pre-assembled, and absorb vibratign in 
use. It is available with rigid or flexible casing and a variety 
of accessories. 

The Simmonds Push-Pull Control Systems now cover vir- 
tually every load requirement from 1 to 60 pounds. Nearly 
a million sets have given outstanding service on military and 
commercial aircraft. Write today for additional informa- 
tion, or submit your problem for free engineering analysis. 





DATA FOR DESIGNERS 


—Up to 20 Ibs. heavier in tension. 
es sod rigid tubing — 0.1 Ibs./ft. 
Outer diameter — '/" for rigid tubing. 
Stroke—Up to 5”; longer on request. 
Exceeds AN test requirements. 


i d 

To order: Submit plan an 
inci i ions, showing ne | 
Fast a in be used for quotations or 


type installations. 


in compression; 


i f 
side elevation sketches © 
cessary bends. Templates 
for proto- 









Other Simmonds Products: Pacitor (Electronic) Fuel Gauges 
—Automatic Engine Controls—Spark Plugs — Hydraulic 
Accumulators—Aneroid Capsules —Fasteriers and Clips 


uv 
AEROCESSORIES, INC. 
PRODUCTS, INC. 


General Offices: 21-11 49th Avenue, Long Island City 1, N. ¥. 





Customer Service Offices: Dayton, Ohio — Glendale, California 
Montreal, Canada — New York, N. Y. 
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When you design a product that calls for 
intricate and ‘precise parts, remember the 
long and specialized experience—the 44 
year record—of the Indiana Gear Works 
in creating gears and cams to the most ex- 
acting specifications. 

Because IGW first specialized in preci- 
sion problems in 1902 . . . and since has 
continuously pioneered precision gear 
manufacturing methods . . . you will find 
at IGW the experience, the facilities and 
the craftsmen to produce—in either experi- 
mental or production quantities—parts in 
which the highest degree of precision per- 
formance is required. That’s why, today, 
many leading manufacturers turn their 
hard-to-make gears over to Indiana Gear 
Works—specialists in solving precision 
problems. 


GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS + INDIANAPOLIS 7, 









IND. 
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FASTER, MORE 
ECONOMICAL 


AVIATION 


MATERIALS- 
HANDLING 








Curtiss-Wright, 
Boeing, Bell 
Republic 
Consolidated, 
Lockheed, Douglas, 
etc. 


Used in production of airplanes .. . han- 
dling jig sections in erection and handling 
steel for these jig sections; unloading equip- 
ment from freight cars; loading aircraft as- 
semblies and spare parts on cars; lifting, 
moving and rearranging production equip- 
ment, raw materials, etc., for building main- 
tenance and repair. Write for Catalog #58. 
Agents in principal cities. 


THE ORIGINAL SWING BOOM MOBILE CRANE 
ee ‘WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


2%. 5, AND 10 FCA 


TRADE MARK REGISTERED 


SILENT HOIST & CRANE CO. 





846-63rd ST.. BROOKLYN 20,N. Y. 








CATALOG Just Published 
ROBINSON VIBRASHOCK* UNIT MOUNTS 
NO OTHER UNIT TYPE SHOCK MOUNT 
HAS THESE OUTSTANDING FEATURES 
1. Stainless steel springs with three-way 
vibration absorption... 2. Built-in damping mech- 
anism... 3. Built-in three-way shock assembly 
Vibrashock is amazingly effective and surprisingly 
inexpensive. Send for new catalog shown here. 


ROBINSON AVIATION, INC. 


Teterboro Air Terminal, Dept. A2 
*trade mark Teterboro, New Jersey 








MoI Loring 


LEXINGTON AVENUE AT 48th ST., N.Y.C, 17 
HOME OF_THE 
CHARLES E. ROCHESTER, Vice-Pres. and Mng. Dir. 





ENGINEERS 
Work in California! 
NORTH AMERICAN AVIATION 


Is designing aircraft of the 
future and needs experienced: 


ENGINEERING DESIGNERS 
& DRAFTSMEN 
AERODYNAMICISTS 
STRESS ANALYSTS 


Biggest research and develop- 
ment projects in company’s his- 
tory offer good pay, fascinat- 
ing work and opportunity for 
the future. 


Write E. R. Carter, Engineering Dept., 
5601 Imperial Highway, Inglewood, 
Cal. 

North American Aviation, lac. 
SETS THE PACE 








No. 205P 








When the 

helmet’s 
UP 

the shield’s 





TO CUT THOSE 
29,700,000 LOST MAN DAYS* 


Lost because of injuries to head and 
eyes in 1943. Supply workers with 
equipment they will wear—designed 
for comfrt and protection. Investi- 
gate Sellstrom safeguards now. At 
your jobber or write. 

“Statistics from OWI and Nat'l Safety Council. 


@ Ade 


MANUFACTURING CO. 








3757 Wilshire Blvd., Los Angeles 5, California 
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663-3 N. ABERDEEN ST. * CHICAGO 22, ILL. 








Ware To Buy 


Accessories, Materials and Supplies for the 
Aviation Industries 























FOR SODERING 

SILVER 

SODERING 

WELDING 
e 













L.B. ALLEN CO., Inc. CHICAGO 31, ILLINOIS 











WHERE TO BUY 


Section 


supplements other advertising in this issue 
with these additional announcements of 
products and services essential to modern 
power plant operation. Make a habit of 
checking this page, each issue. 


DEPARTMENTAL STAFF 


AVIATION 
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A New WITTEK Hose Clamp 
(Far Persoual Planes 


¥ 









The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 
planes, commercial and personal. Wittek now 
offers manufacturers of these planes the FBP 
Hose Clamp. 

The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 1” wide, fol- 
lows the basic FB design, incorporating lighter 
construction and economy—yet retaining the high 
Wittek standards for dependability, high grade 
materials and good workmanship. 

In addition to the FBP, FBSS and WWD, Wit- 
tek manufactures a complete line of Hose Clamps 
of various designs. There is a Wittek Hose Clamp 
to meet every aircraft application. Write for full 
particulars. 


WITTEK (22 


MANUFACTURING CO. ek 3 ws 
CLAMPS 





TYPE FBP 





TYPE FBSS 


















FITZGERALD 
GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 40 YEARS 


Write for information 


FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 









FITZGERALD 


% 


He 
o 


4% 


THE COMPLETE LINE THAT COMPLETELY SATISFIES 








sanneseeessnancccsassssscocsccs 
HAVE YOU 


MOVED? 


If you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 
postcard. 


Please change the address of my Aviation subscriptien 








MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18, New York 


-PTTrrrrerferfrrererfefsrreeeeterfrertfretetettettelcL 
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Those gremlins, Wear, Drag and 
Pumper, really get the old brush- 
off when the “Spar-Tan Chrome 
Process” comes on the job. 


Dynamometer tests have regis- 
tered substantial increases in h.p.. 
while maintenance records tell of 
5 to 7 times normal cylinder life and 
3 to 5 times average ring life—a 
sure way of reducing lay-up time 
and other maintenance costs. 


The “Spar-Tan Chrome Process” 
is an exclusive method of electro- 
plating such vital, shock-absorbing 
parts as Aircraft Cylinders, Diesel 
Liners. Crankshafts and Camshafts 
—the surface of the plated part 
containing hundreds of microscopic 
indentations to retain the oil. 


A limited number of openings for 
jobbers are still available. Write 
for latest bulletin, SCP-100. 


SPAR-TAN ENGINEERING CO. 
Los Angeles 21, Calif. 


1504 E. Washington Bivd. 


ea se 
~epARTAN CHROME PRO CESS 


IT'S C. A. A. 
APPROVED! 


GIVES 





RONGER LIFE 








MORE POWER 





MORE SAVINGS 








‘209 








in BN at 
z t 


Just published! 


COUNSELING WITH 
RETURNED 
SERVICEMEN 


Univer of Chicago, and JOAN L- WALLER: voila N 
versity 0: cago, an - : 
Black Mountain College 159 pa: " sae 


For the 15,000 men and women WANTED NOW 


to serve as counselors for returned servicemen with government, 
business, and community agencies. 

To meet the need for training competent men and women to deal 
with the vocational, personal, and educational problems of our millions 
of men and women returning from the service, this book describes a 
new technique aimed at helping the individual to help himself. It 
shows how ihe counselor can help the veteran to gain insight into his 
own problems and thus develop an independent and responsible attitude 
toward them. The technique is illustrated with numerous case histories 











from actual records. 


Send order to 


George Wiley, MCGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York 18, N. Y. 





changed ADDRESS? 


Let us know so that we can keep copies of 


Aviation coming promptly. 





TO: Circulation Dept., Aviation 


330 West 42nd Street, New York 18, N. Y. 
Please change the address of my AVIATION subscription 
Ye Pe Te ee eT ey ee he 
ORR OP ORE 505 5505 55-55 0 inne nin wb sean 
oh eer Ke ee re 
Company Connection: 2.0.0 65)6 52s wwce sinc s 


BAGO WOE BTID ons 6 ois oS exw sew a wo se 0e-o 
Cl PRE RR ERR ERR RRR SRR ERR REE 


ee ee 


ITEHEAD 








Over 40 years 
experience. Write 
for literature. 














AVIATION’S MARKET PLACE 


CLASSUFIE DO 


Used planes engines and parts for sale. Trade or wanted special 
services of distributors. Fixed base operators etc. 


(Sales and Service—Storage—Repairing—Charter—Aerial Tow- 


ing or Exhibitions—Special Instruction) 


Employment — Selling — Business Opportunities: Offered or 


Wanted. 


ADVERTISING 


Rates: Undisplayed. 10 cents a word, minimum $2.00 (Position 
wanted. !/2 the undisplayed rate: box number counts as 10 words.) 
Displayed $7.25 per inch. Contract rates on request. 


Address Aviation "Classified". 330 W. 42nd St., New York 18, 


N. Y. Phone MEdallion 3-0700—Ext 556 
NEW ADVERTISEMENTS received by March 20th will appear in the April issue within space limitations 











ENGINEERS NEEDED 


STRESS ANALYSTS 
AERODYNAMICISTS 
AND LAYOUT DRAFTSMEN 


Write 


McDONNELL AIRCRAFT 
CORPORATION 


Lambert-St. Louis Municipal Airport 
Box 516, St. Louis (21) Missouri 











POSITION VACANT 





WANTED: AIRPLANE and engine mechanics, 

must have experience on light aircraft. Write 
or apply at Ronan and Kunzl, Brooks Field, 
Marshall, Michigan. 
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POSITIONS WANTED 


POSITIONS WANTED 





MAN, AGE 52, with eighteen years in super- 

visory and administrative experience in some 
of the smaller airplane and development com- 
panies, will be available for a position of sim- 
ilar capacity about January 15, 1946. PW-967, 
Aviation, 520 N. Michigan Ave., Chicago 11, 





ADVERTISING MANAGER: A man with or- 

ganizing and executive ability and an unusual 
first-hand background of knowledge and experi- 
ence in promotional activities—market analy- 
sis, publication, newspaper, direct-mail and 
radio advertising, personal selling and public 
relations work. Available anywhere for the 
job that is big enough—now or in opportuni- 
ties. PW-971, Aviation, 330 W. 42nd St., New 
York 18, N.Y. 





DISCHARGED NAVAL Aviator 3000 hours. 

Five years as officer and pilot, with mainten- 
ance and operations work entailed, desires 
position flying or otherwise. Sales experience 
light planes. Commercial single and twin 
engine license. Radio license. College graduate. 
Family man. Age 27. PW-972, Aviation, 330 
W. 42nd St., New York 18, N. Y. 





NAVY PILOT: Lieutenant Commander recently 
released desires position in commercial avia- 
tion as pilot or otherwise. Executive experi- 
ence as Squadron Commander, Family man, 
age 28. 3800 hours experience in single and twin 
engine land, sea and amphibious types. Com- 
mercial license. Will obtain instructors or 
instrument rating if necessary. PW-973, Avia- 
tion, 330 W. 42nd St.. New York 18, N. Y. 





REPRESENTATIVE: 20 years with the aircraft 

industry in Quality Control, Plant manage- 
ment, Airline operation and Customer’s Repre- 
sentative. Now employed as Eastern Repre- 
sentative but desires to represent an eastern 
aircraft or aircraft accessory company in the 
Los Angeles area where he is well acquainted 
with the aircraft industry. Capable of handling 
factory representation for airline or accessories 
corporation. PW-974, Aviation, 621 So. Hope 
St., Los Angeles 14, Calif. 
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AVIATION’S MARKET PLACE 






AIRCRAFT ACCESSORIES AND INSTRUMENTS 





SALES 
REPAIRS 


APPROVED REPAIR STATION 188 


CARBURETORS @ MAGNETOS @ GENERATORS 
ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS e HYDRAULIC PUMPS @ INSTRUMENTS 


STANDARD AIRCRAFT EQUIPMENT CO. 


ROOSEVELT FIELD 4 MINEOLA, L. I., N. Y. 


° GARDEN CITY 8753 

















REBUILDING 


AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 








FOR SALE 


NEW TIRES: Postwar — Goodyear available. 

Immediate delivery. We wholesale annd carry 
large stocks. Propellers, Spark Plugs, Bat- 
teries, Tailwheel Assemblies, Windshield Prya- 
line, Dope, Fabric. Bob Trader, Aero Supply, 
929 Penn Ave., Pittsburgh, Pa, 


BUSINESS OPPORTUNITY 


FIXED BASE Location desired by AAF Pilot 

now on active duty. 2500 hours, single to 
four engine; commercial, single and multi; 
instrument and instructors ratings. Married, 
30, college graduate, B.S. Commerce. 5 years 
experience public contact with leading automo- 
bile manufacturer; auto finance company; have 
sufficient cash for moderate set-up. Want no 
promotional schemes as am entering field for 
life career. Would like to hear from munici- 
palities or others who have or know of desir- 
able location for flying school, rental, or charter 
service. Leaving service first of July; or before, 
if I find what I want. Might consider partner- 
ship, especially with A & E. BO 975, Aviation, 
5620 N. Michigan Ave., Chicago 11, IIl. 


AN ADVERTISING AGENCY 


SERVING THE AIRCRAFT INDUSTRY 
A special department completely staffed by experi- 
eneed aircraftsmen who will study your problems, 
mahe recommendations and lay plans for the guid- 
ance of your business. Inquiries invited 
ELLIS ADVERTISING COMPANY 
be 3 .. 42nd St. Rand sean 74 King St., E, 























pERO_ TRADES 


Roosevelt Field, L. I. 


EXPERIMENTAL WORK 
MODIFICATIONS 


Specialists i in Manufacturers of 
. Wood & Metal Airplane Parts 


Government Approved Station 115 





AVIATION DICTIONARY 


by CHARLES A. ZWENG 


Member, Institute of Aeronautical Sciences 
Author of Radio & Instrument Flying, etc. 
A_new Encyclopaedic AVIATION DICTIONARY 
bristling with thousands of pertinent aviation 
words, and terms defined and explained: the 
keenest working tool ie, = aviation library... 
a necessary authority for the airman, instructor, 
executive and aviation student. Price: only $6.00 

postpaid or C.0.D. 
METEOROLOGY for AIRMEN (Zweng) A new 
“‘first’’ book fully illustrated. oo for ad- 
vanced pilot and ground instructor ratings. New 
“multiple choice examinations’ included. $3.00. 
Aircraft & Engine Mechanic: Two books in one. 
Especially written and illustrated for preparation 
a the government test. ‘Typical Multiple 
Choice’’ examinations on Hydraulics, hogy 1 
Sheet Metal, Lubrication, Ignition, ey ry Aire 
craft, Rigging, Propellers, etc. Only $3.00 post- 
paid or C.0.D. 
AERONAUTICAL TRAINING (by Zweng) Pa 
pares for Private & Commercial Rating 
Multiple Choice Examinations included). S00. 
Our Training Div. gives ‘‘General Aeronautics” 
and Flight Training. (Approved for Veterans) 


Free Catalog—Dealer territory open 


PAN AMERICAN 


NAVIGATION SERVICE 
Dept. M 
12021 Venture Blvd. 





N. Hollywood, Cal. 


MILITARY RELEASE 
INSTRUMENTS 


Sperry Directional Gyros...........- $85.00 
Sperry Artificial Horizons.......... 335-00 
(Caged adjustable Plane) 
Rate of Climb (self Contained)..... $40.00 
Turn and Bank, Bendix............ $40.00 
Sensitive Altimeters ............... $37.50 
(Kollsman and Pioneers) 
Air Speeds-Kolisman ...........+-. $15.00 
Compass-Kollsman B-16 .......... $17.50 
Manafold Pressure Gages.......... $15.00 
Vacuum Selector Valve............. $5.00 
Parker Vac. Reducer Valve........ $2.00 
Sperry Lge. Venturi............... $12.00 


ALL INSTRUMENTS ARE 100% OVER- 
HAULED AND GUARANTEED TO 
SATISFY. 20% disc. in lots of three, 
except items under $20.00. 


ALLIED AIRCRAFT CO. 
CLARENDON HILLS, ILLINOIS 








ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 


Philadelphia Rust-Proof Co. 
3217 Frankford Ave. Phila., Pa. 























pare Now our 
INSTRUMENT RATING 
At Our Conveniently 


LINK TRAINER SCHOOL 


Eastern Air Navigation Service 


5 W. 46 St., NYC — Long. 3-6515 
Celestial & Radio Nav. Day—Eve. 








Your inquiry | 
will have special value. . . 


| if you mention this magazine, when writing ad- 

vertisers. Naturally, the publisher will appreciate 
it . . . but more important, thi 
reader interest will demonstrate to the advertiser 
the usefulness of—and demand for—the vital serv- 
ice rendered by his advertising. 


s proof of active 











When you need: 
quick action on 
Opportunities 
available. or 


wanted in 
Aviation ... USE 


AVIATION’S “MARKET PLACE” 


PROFESSIONAL 

















LAWRENCE J. MARHOEFER 
Consulting Engineer 


431 MARKET STREET @© CAMDEN, N. J. 














LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Booklet—''General Information Concerning In- 
ventions & Patents'' and ''Fee Schedule” sent 
without obligation. 


Patents—Co yrig ights—Trade-Marks 
Suite 452, 815—15th St., N.W., Washington 5, D.C. 
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Waldes Koh-i-noor, Inc. .....eeeeeeeceee 167 
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Whitehead Stamping Co...........seee0- 210 
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Ercoupe, 2-place; land, 
low wing monoplane. 
Engine, 75 HP; Span, 30 ft.; 


Price $2995. 


Engineering and Research Corp. 
Riverdale, Maryland 


ANOTHER ERCOUPE . . 








and more than 100 feet of Summerill Seamless Steel Tubing 


Sales Offices: 


Buffalo 
Chicago 
Cincinnati 
Cleveland 
Dayton 
Detroit 
Hartford 
Los Angeles 
Milwaukee 
Newark 
Philadelphia 
Pittsburgh 
Rochester, N. Y. 
Syracuse 


Engines, note/ STEEL TUBING HAS THE HIGHEST STRENGTH/WEIGHT RATIO 
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This unusual and interesting two-place airplane is making a strong bid for the 
post-war private aircraft market. Of all metal construction, with a single 
control wheel (replacing the.usual wheel and rudder pedals) the Ercoupe is 
remarkably simple to operate. 


In every Ercoupe coming off the assembly lines there are more than 100 feet of 
Summerill Seamless Steel Tubing—in engine mount, landing gear and other highly 
stressed, vital parts. 44 different sizes are used, ranging from %4” OD up to 24%” OD 
with various wall thicknesses. 


Because Summerill is a pioneer in the production of aircraft tubing, and 

because steel tubing has the highest strength/weight ratio of any 

metal used in aircraft construction, many manufacturers build Summerill Seamless 
Steel Tubing into the aircraft they produce. We are now in a position to meet any 
aircraft tubing requirement of the industry, and welcome the opportunity 

of working with your engineers and designers. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO. and COLUMBIA STEEL & SHAFTING CO, 


BRIDGEPORT + MONTGOMERY COUNTY «+ PENNA. 














“A HEAD OF THe TIMES 











Any Reed & Niiics screwdriver or bit fits any size or style 


of Reed & Prince recessed head screw or bolt, and assures... 





€> HAIRLINE ACCURACY , ,. AT FULL POWER! 
€> INCREASED OUTPUT . . . DRIVES FASTER — SAFER! 
> FEWER REJECTIONS .. . NO SLIPS — NO SCARS! 


> 





Recessed Head screws have been the subject of numerous 


MANUFACTURING patents during the past 80 years and more, but from all angles of 
Recessed and Slotted = 
. Wood Screws Sheet Metal Screws consideration the Reed & Prince Recessed Head is undoubtedly the / 
Machine Screws Stove Bolts = ; ; 
Also best. In addition to the advantages listed above, the fact that one qo 
Cap Screws Set Screws , : P : : 
Machine Screw Nuts Wing Nuts driver will handle the whole size range of screws makes it certain 
Rivets and Burrs Rods : 
nee anes ant ae that eventually Reed & Prince type Recessed Head screws and bolts 
pecialties 


will be the standard of the markets of the world. 


WORCESTER, MASS. pate anny et. 
COMBINATION OFFER: 


Write today for free assortment of 
— a? ws : Recessed Head Screws and Driver. 

mei OE ae be 4 Prove to yourself the superiority 
” emus of the Reed & Prince combination. 
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LIGHTEST OF ALL STRUCTURAL METALS 
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é , 
STATIC-FREE TRANSMISSION DE 
FOR PERSONAL PLANES i 
engine 
Now—Bendix FLIGHTWEIGHT Radio makes V.H.F. (very usual 
high frequency) radio transmission available to personal ™ 

plane owners—ordinary 3105 kc. can now be replaced with ; 
V.H.F. (131 mc.) transmission with all its inherent advan- tailed 
tages. ‘mane 
Developed by Bendix Radio—principal producers of very sed its 
PAT-50 TRANSMITTER high frequency radio communication equipment for the 5 

; y Armed Forces—this FLIGHT WEIGHT* V.H.F. Transmitter 
Size: 3" high, 5” wide, and 7” deey. is light in weight and compact in size... designed especially apes 
Weight: 2.5 |bs., including shock-mouft. for personal plane use. N CON 
Antenna: 26" whip stub. Utilizing an easily installed 26-inch stub antenna—elim vane 
Performance: Many times more efieient nating the need for the cumbersome trailing wire—tl alcuattc 
than 3105 kc: cannes: unit gives greater transmitter coverage with compara’ planes 
power output and incorporates the same built-in perfc both re 
ance and dependability in operation that made Be . powe 
Radio products “Standard for the Aviation Indv . 
Operated on frequencies of 131.9 mc. and 131.7 GHT DE 
frequencies assigned private flyers for airport and TEST A 
traffic control and monitored by CAA ground fa 
this transmitter assures personal plane operators ym 
free air-to-ground communication contact at all ulting | 
further details see your airport operator or wri perform 
Bendix Radio Division, Personal Aviation Sale a paylo 
Whe Greatest Name tr incre nafte Kado” G THE 
B: 
TRADE MARK 
a succe 
boosts 
PRODUCT 
Precision 
Equipment pine. 
Horizons.” 
AVIATION CORPOR 
BENDIX RADIO DIVISION e BENDIX AVIATION CORPO’ 4, MARYLAK 


WEST COAST BRANCH—11216 Magnolia Bivd rnia 
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ysual and power- 
ew Navy bomber 
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OSITE-ENGINE PLANE 
IN CONSIDERATIONS 








concept and perform- 
ulations behind new 
planes designed to 
both reciprocating and 
power plants. 
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ee "Ss » Synchronization .. AUTOMATIC-CONTINUOUS 








sulting in improved en- a a 
performance and in- ‘ with { Hamilton. Standard’s new four-engine synchronizer is being specified for the 
‘ee f nC! Rv 5 latest airline equipment for Chicago and Southern Air Lines and Trans- 
Nes sy a : Canada Air Lines. It provides continuous and accurate synchronization of 
G THE CUSTOMERS ’ all engines during all conditions of flight. In addition, this new system offers the 
Bick following exclusive advantages: Optional selection of two master engines. A 
a succesful airport op- limited-band feature which prevents the “slave” engines from following the 
-. — a ate R.P.M. of the selected master engine more than 3%—plus or minus. Each pro- 
repeat Saaioiae- x peller, with or without the synchronizer, is constantly under the control of its 
own governor. This typical example of Hamilton Standard research is still 
another step forward in smoother and safer flight. 
HAMILTON STANDARD PROPELLERS 
Mc" RAW-HILL EA: T HARTFORD, CONNECTICUT 
ISHIN COMPANY, INC. KSI OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 


—e AS oe > 















The Lockheed P-80 ‘Shooting 
Star"’—Jet-propelied fighter of the 
U. S. Army Air Forces. 







TURBINE WHEEL NOZZLE 
AND SHAFT DIAPHRAGM 


Simplified diagram of a jet 
engine showing location of 
Thompson turbine wheel 
and nozzle diaphragm. 


The “heart” of a jet engine is its TURBINE WHEEL 
and NOZZLE DIAPHRAGM 

































LTHOUGH THE PRINCIPLES of jet propulsion have been known for 
2,000 years, it remained for the modern metallurgist and engineer to 
make this new and thrilling source of power a practical reality. 

These industrial scientists, striving in many laboratories and plants, devel- 
oped new metals, designs and manufacturing techniques for the parts that now 
withstand the flaming inferno inside a working jet engine. 

The blades in a jet turbine wheel, which whirls 12,000 to 15,000 r.p.m., 
must run red hot continuously, and they must also withstand centrifugal 
“tearing-apart” strains as high as 30,000 pounds per square inch. Yet these 








McGR 
highly polished, scientifically curved blades are — 
hardly thicker than heavy wrapping paper at Bran 
their tips! The amazing absence of vibration coal 
in a jet engine is due largely to the extremely -t, 
precise static and dynamic balance of this gi 
turbine wheel assembly. Ir, 

a Treas’ 

Set close to the turbine wheel is a many- Mana 
bladed nozzle diaphragm, which remains Vice: 
stationary. It directs the white-hot expanding — 
gases against the turbine wheel, causing it tions 
to turn. State 
These large components are made to the w.00 
accuracy of many of the smallest high-preci- Pleas 
sion aircraft parts. Together they are the a 
“heart of the jet propulsion engine”. 7 
Thompson Products manufactured them THOMPSON PRODUCTS, INC. = 
during the war, and continues to produce out t 
and improve them for the peacetime.progress AI 
i epithet. THOMPSON AIRCRAFT PRODUCTS CO. McG 
Thompson Nozzle Diaphragm to Pi 





MANUFACTURERS OF AUTOMOTIVE, AIRCRAFT AND INDUSTRIAL PARTS AND ACCESSORIES « GENERAL OFFICES: CLEVELAND 
PLANTS IN CLEVELAND, DETROIT, LOS ANGELES AND ST. CATHARINES, ONT. 
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